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INTRODUCTION 


The studies on the Bombus LATR. and Psithyrus LEP. 
species of the Polish Tatry Mountains were started by A. WIE- 
RZEJSKI. He published in 1868 and 1874 lists of Hymenoptera 
collected in Galicia in which data concerning the Polish part 
of the Tatry Mountains are included. These lists were subse- 
quently supplemented by J. ŚNIEŻEK (1910) and J. NOSKIE- 
wıcz (1920). Thanks to these papers 14 Bombus LATR. and 4 
Psühyrus LEP. species were hitherto known from the Polish 
Tatry Mountains. The paper by J. Noskimwicz mentioned 
above comprises besides the list of Aculeata species from the 
Tatry Mountains also the considerations on their distribution ` 
in dependence on the altitude. In à paper on the distribution 
of the bumblebees in Poland (1957) I have presented some data. 
concerning the Tatry Mountains, in the faunistie literature, 
however, there is still no detailed investigation on the Bombus 
LATR. and Psithyrus LEP. species distributed in the Polish 
part of the Tatry Mountains. 

I have undertaken the publication of my studies on the 
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Bombus LATR. and Psithyrus LEP. species of the Tatry Moun- 
tains within the scope of joint investigations organized by the 
Cracow Branch of the Zoological Institute of the Polish Academy 
of Science. 

This paper is based on materials of Bombus LATR. and 
Psithyrus LEP. species from the Tatry Mountains, the collecting 
of which I have started in 1951 and continued especially inten- 
sively in 1955 and 1956. During the last two summer seasons 
I have collected the insects, with only short interruptions, 
from April till October; thus I have been able to collect some 
thousand of specimens of the Bombus LATR. and Psithyrus LEP. 
species and to devote myself to phenological and biological 
observations of this group of insects. Besides the Polish part 
of the Tatry Mountains proper I have taken also an account 
of the regio sub-montana infra (Skalne Podhale) which J. Nos- 
KIEWICZ in his work called the base of these montains. These 
investigations have comprised Gubalówka, Zakopane, Losöwki, 
Paleniea, Poronin, Szaflary, Bukowina and Glodöwka. Materials 
collected in that area were to facilitate the determination 
which Bombus LATR. and Psithyrus LEP. species occurring 
there do not appear in the Tatry Mountains. Collections of 
PROF. DR. J. STACH, PROF. DR R. and H. WOJTUSIAK and 
Doc. DR. J. FUDAKOWSKI served me as a supplementary 
material. The above mentioned collections, numbering about 
300 specimens collected in the regio sub-montana infra as well 
as in the Tatry Mountains are in possession of the Cracov Branch 
of the Zoological Institute of the Polish Aeademy of Science. 

After a detailed investigation and determination the ma- 
terial collected proved to be sufficient to represent the faunistic 
relations of the Bombus LATR. and Psithyrus LEP. species in the 
Polish part of the Tatry Mountains, to undertake zoogeographi- 
. eal considerations and to sum up biological observations. 

I wish to express here my warmest thanks to PROF. DR. 
J. STACH and Doc. DR. J. FUDAKOWSKI for the help they 

have given me, to PROF. Dr. J. STACH, PROF. DR R. and H. Woz- 

TUSIAK and Doc. DR. J. FUDAKOWSKI for rendering me their 
collections, to DR. J. Kuc for the determination of plants from 
the Tatry Moutains and to MGR. A. MIoDOŃSKI and W. Ło- 
DZIŃSKI for the help in collecting the insects. 
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I. THE FAUNISTIC RELATIONS IN THE BOMBUS Lark. AND PSI- 
THYRUS Lep. GROUP IN THE POLISH PART OF THE TATRY 
MOUNTAINS 


1. List of species with a detailed discussion of their occurrence 


The investigated area is divided into several plant-zones 
with borders running in the Polish part of the Tatry Mountains 
generally on identical altitudes above the sea level. During 
the collecting it was difficult to determine in each case the 
absolute altitude, but relatively easy .to localize the place of 
the catch of insects in a given plant-zone. Therefore besides 
giving the name of each locality in tne Tatry Mountains where : 
the species cited below were taken I simultaneously give res- 
pective plant-zones marked by following numbers; 

I. regio sub-montana infra (Skalne Podhale, up to 700 m alt.) 
II. regio montana inferior (Regiel dolny, 700—1250 m alt.) 
III. regio montana superior (Regiel górny, 1250—1550 m alt.) 
IV. regio mugheti (1550—1800 m alt.) 

V. regio alpina (1800—2300 m alt.) 
VI. regio sub-nivalis (2300—2499 m alt.) 


1. Genus: Bombus LATR. 


1. B. (Hortobombus) hortorum L. 
Fairly common in zone II and III, rare in zone IV. Occurring 
mainly in, colouration characteristic for m. hortorum L., 
in addition several male and female specimens (about 
5 per cent) belong to m. corbicularis P. H. 
I. Szaflary VII. 1956 (leg. J. STACH) 99 on Symphytum 
sp. and Vieia sp. 
Poronin 19. VIII. 1956, 99 and 9? on Vicia sp. 
Poronin 7. VIII. 1956, 99 and 99 on Salvia verticillata L. 
Antałówka VIII. 1956, a nest in a trunk. 
Zakopane 17. VIII. 1956, €? on Salvia verticillata L. 
Zakopane 5. VIII. 1920, & (leg..J. FUDAKOWSKI). 
Gubalówka 28. VII. 1953, 99 (coll. WOJTUSIAK). 
II. Dolina Kościeliska 8. V. 1956, 9? on Crocus scepusiensis. 
BORB. 
1* 
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Przysłop Miętusi 9. V. 1956 99 on Crocus scepusiensis 
BORB. 

Kalatöwki 14. V. 1955, 99 on Crocus scepusiensis BORB. 

Dolina Chocholowska 15. V. 1956, 99 on Primula 
elatior L. HILL. and Crocus scepusiensis BORB. 

Dolina Kościeliska 22. V. 1956, 99 on Primula elatior 
L. HILL. 

Polana Zahradziska 26. V. 1956, 99 on Primula elatior 
L. HILL. 

Dolina Olczyska 8. VI. 1956, 99 on Alectrolophus sp. 

Meadow near Forestry Morskie Oko 18 VI. 1956, 
99 on Alectrolophus sp. j 

Wodogrzmoty: Mickiewicza 18. VI. 1956, 99 and 1 6 
on Lonicera sp. 

Przysłop Mietusi 10. VII. 1956, 99 on Alectrolophus sp. 

Droga pod Reglami 17. VIII. 1956, gg on Brunella sp. 

Sarnia Skala 17. VIII. 1956, dd on Brunella sp. 

Czuba Roztocka 24. VIII. 1956, 99, 79 and 44 on Gen- 
tiana asclepiadea L. 

Dolina Białej Wody 24. VIII. 1956, 0? and 44 on 
Aconitum sp. and Brunella sp. 

Żar 5. IX. 1956, 9 and gó on Chamaenerion angusti- 
lobar (L.) 

Zar 7. IX. 1956, 99 and 44 on diana asclepiadea L. 

Dolina Tomanowa 6. IX. 1956, 44 on Gentiana ascle- 

piadea L. 

Path to Karczmisko 11. VI. 1956, 19,0on Vaccinium 
myrtillus L. 

Kalacka Turnia 17. VI. 1955, 99 on Lamium purpu- 
reum L. 

Kalacka Turnia 19. IX. 1956, 99 and dd Aconitum 
callibotryon RCHB. | 

Smreczyński Wierch 4. IX. 1956, ga on Chamaenerion 
augustifoliwm (L.) Scop. and in a wood flying 
around lower parts of trees (Picea excelsa LK.). 

Dolina Tomanowa 5. IX. 1956, 77 and ść on Aconitum 
callibotryon RCHB. ` 

Żar 5. IX. 1956, 99 on Chamaenerion angustifolium (L.) 
SCOP. 


et 


ot 
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Kominy Tylkowe 10. IX. 1956, 99 on Aconitum calli- 
botryon ROBB. 

IV. Dolina Roztoki 28. VIII. 1956, 9? on Aconitum calli- 
botryon RCHB. 

Siwe Sady 6. IX. 1956, 99 and 9° on Aconitum calli- 
botryon RCHB. 

Kobylarz 9. IX. 1956, 9? on Andum callibotryon RCHB. 

Kominy Tylkowe 10. IX. 1956, dg on Aconitum calli- 
botryon RCHB. 

Ciemniak 3. IX.1 956,9? on Aconitum callibotryon RCHB. 


. B. (Hortobombus ) ruderatus F.. 


I. Szaflary 30. VII. 1955, 4 99 on Salvia sp. (leg. J. STACH). 


. b. (Subterraneobombus ) subterraneus L. 


Very rare, in the Tatry Mountains occurs exclusively 
m. latreillellus (K.). 
I. Bukowina 28. VIII. 1955, 1 d$ on Euphrasia sp. 
Szaflary 29. VII. 1955, 1 9 on Symphytum sp. 

II. Kalatówki 14. V. 1955, 1 9 on Crocus scepusiensis RCHB. 
Kalatówki 23. V. 1956, 1 9 on Primula elatior L. HILL. 
Sarnia Skala 17. VIII. 1956, 1 9 on Brunella sp. 

III. Pod Rówienkami 31. VII. 1956, £ on Carduus sp. 

V. Świnica 23. VIII. 1956, 9 on edocuit verticillata L. 


. B. (Subterraneobombus ) distinguendus MOR. 


One of the rarest species occurring in the Tatry Mountains, 
known in Polish collections as reaching only to zone I 
(Podhale). ; 
I. Gubałówka 17. VII. 1953 (coll. WOJTUSIAK), Ọ on 
Trifolium sp. DALLA TORRE (1878) mentions it 
from the Tatry Mountains. 


. B. (Pomobombus ) pomorum PANZ. f. nigromaculatus SCHMDK. 


New for the Polish part of the Tatry Mountains. 
III. Przysłop Mietusi 13. V. 1955, 1 9 on Crocus scepusiensis 
RCHB. 


. B. (Pomobombus ). elegans SEIDL. 


Very rare, hitherto observed in the Tatry Mountains in 
Hala Gąsienicowa only by J. NosKrgwicz (1920). Available 
specimens come from zone I (Podnóze Tatr). 
I. Zakopane 12. VI. 1920, (leg. FUDAKOWSKI) 19 
Gubałówka 14. VI. 1955, 1 9. 
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Toporowa Cyhrla 9. VIII. (Noskrewicz 1920) 1 9. 
Dolina Gąsienicowa 1. IX. (NoskIEwicz 1920) 1 4. 


7. B. (Agrobombus) agrorum F. m. agrorum I. 
A bumble-bee rare in the Tatry Mountains, distributed 
only in zone II and III (Regiel). 


T 


II. 


ILI. 


Szaflary 29. VI. 1955, 99 (leg. J. STACH). 

Poronin 7. VIII. 1955, 99? on Vicia sp. 

Losiöwki 14. VI. 1955, 99 on Vaccinium myrtillus L. 

Gubałówka 14. VI. 1955, 99 on Vaccinium myrtillus L. 

Bukowina 15. VI. 1955, 99 on Vaceinium myrtillus L. 

Bukowina 28. VIII, 1955, 1 £&. 

Dolina Niebieska 28. VIII. 1955, 1 Q. 

Głodówka 28. VIII. 1955, QQ. 

Dolina Kościeliska 8. V. 1956, 2 99 on Crocus scepu- 
siensis RCHB. 

Zleb Staników 14. V. 1955, 1 9 on Vaceinium myrtillus L. 

Toporowa Cyrhla 11 and 13. VI. 1956, 99 on Vaccinium 
vitis idaea L. 

Kalatówki 14. V. 1955, 99 on Crocus scepusiensis RCHB. | 

łysa Polana 18. VI. 1956, 2 99 on Gentiana asclepia- 
dea L. X 

Dolina Ko$cieliska 22. VI. ig 99 on Pulmonaria 
obscura DUM. 

Dolina Kościeliska 10. VII. 1955, 9? on Alectrolophus sp. 

Droga pod Reglami 17. VIII. 1955, 1 © and 19. 

Czuba Roztocka 24. VIII. 1956, 1 9 on @entiana ascle- 
piadea L. 

Zazadnia 25. VIII. 1956, 19 on Euphrasia sp. 

Dolina Kościeliska 9. IX. 1956, 1 4 on Carduus sp. 

Kalacka Turnia 17. VI. 1956, Qo on Lamium purpu- 
reum L. 

Kalacka Turnia 7. VIII. 1955, 1 9 and 1 9 on L. purpu- 

reum L. 


8. B. (Agrobombus ) humilis TLL. 
Very rare in zone I (Podhale). 


Ir. 


Poronin 7. VIII. 1955, 2 99 on Vicia sp. 
Paleniea (NOSKIEWICZ 1920). 


9. B. (Agrobombus ) ruderarius MÜLL. m. ruderarius MÜLL. 
Very rare in zone I (Podhale) and in the Tatry Mountains. 


10. 


11. 


12. 


13. 
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I. Zakopane 7. VIII. 1920 (leg. FUDAKOWSKI). 
Gubałówka VII. and VIII. 1952 and 1953, 79 and dd 
(coll. WOJTUSIAK). 
Poronin 7. VIII. 1955, 9? on Vicia sp. 
Bukowina 28. VIII. 1955, 
Reported from the Tatry Mountains by WIERZEJSKI 
(1874). Apparently from zone II. 
B. (Agrobombus ) silvarum L. m. distinctus VOGT. 
Very rare in the Tatry Mountains and in zone I (Podhale). 
I. Szaflary VII. 1955, 99 on Vicia sp. (leg. J. STACH). 
Poronin 7. VIII. 1955, 99 and 9? on Vicia sp. 
II. Reported from the Tatry Mountains by WIERZEJSKI 
(1874). 

B. (Agrobombus) equestris F. var. monochromus YF. 

Distributed only up to zone I (Podnóze Tatr). 

I. Szaflary 30. VI. 1956. 1 9 on Vicia sp. (leg. J. STACH). | 
. Zakopane 17. VIII. 1955, 1 9 Salvia verticillata L. 

B. (Lapidariobombus) lapidarius L. ssp. lapidarius L. 

New for the Polish part of the Tatry Mountains. Reported 

first by J. FUDAKOWSKI. 

I. Gubalöwka VIII. 1953 (Ex coll. o 
II. Przysłop Mietusi 13. V. 1955, 99 on Crocus scepustensis 
RCHB. 
Dolina Strążyska 8. VIII. 1925, 1 & (leg. FUDAKOWSKI). 
Kalatówki 14. V. 1955, 99 on Crocus scepusiensis 
RCHB. 
Czoła Jaworzyüskie 13. VI. 1955, 1 9 on Vaccinium 
myrtillus L. 
Kopieniec Wielki 9. VI. 1955, 99 on V. myrtillus L 
Meadow near Forestry Morskie Oko 18. VI. 1956, 
on Alectorolophus sp. 

III. Path to Karczmisko 11. VI. 1956, 1 9 on V. myrtillus L. 
Sarnia Skala 23. V. 1956, 1 9 on Pulmonaria auricula L. 
Karczmisko 9. VIT. 1955, 2 99 on Vaccinium myrtillus L. 

b. (Soroeensibombus ) soroeensis F. ssp. soroeensis F. 

New for the Polish part of the Tatry Mountains. Occurs 

in the Tatra Mountains in the following colour forms; 


. typical form (3 99 and 5 99), f. laetus Schmdk. (29 and 4 9), 


f. collinus (Sm.) (1 d and 1 9), f. rarus F. (1 9). 
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I. Gubalówka VII and VIII 1953 and VI. e 909 on 
Thymus: sp. (coll. WOJTUSIAK). 
Głodówka 28. VII. 1955, d. 
Bukowina 28. VIII. 1955, d. 
II. Path to Przełęcz Iwaniacka 16. VI. 1955, 9. 
Zleb Staników 14. VI. 1955, 9, Vaceinium myrtillus L. 
Kopieniec Wielki 9. VI. 1955, 9, Vaccinium myrtillus L. 
Meadow near Forestry Morskie Oko 18. VI. 1956, 
9 on Alectorophus sp. 
: Dolina Bialej Wody 18. VI. 1956, 9. 
III. Karczmisko 9. VII. 1955, 99 and 97 on Vaccinium 
myrtillus L. 
Jaworzynka Miętusia VII. 1953, 99 on Campanula sp. 
and Cnautia sp. (coll. WOJTUSIAK). 
Pod Rówienkami 31. VIII. 1956, dd on Carduus sp. 
ssp. proteus GERST. 
I. Szaflary 30. V. 1955, 99 typical form (leg. STACH). 
II. Reported from the Tatry Mountains (Dolina Bialego 
and Kamieniołom) by J. Noskrewicz (1920). 
Typical form and Í. centriventris FR. e. WAG. 
In materials available I have found no specimens 
of this ssp. from the Tatry Mountains. 
14. B. (Pratobombus ) jonellus K. 
Very rare in the Tatry Mountains. 
III. Reported only by J. NosKrEWICZ from Dolina To- 
manowa (1920). 
15. B. (Pratobombus) pyrenaeus PÉR. 
A bumble-bee common in the Tatry Mountains. Most 
numerous in Alpine zone. Occurring in three colour varieties: — 
1. m. pyrenaeus PÉR. 4,8 per cent of the collection (mainly 
dd and not numerous 99). 
2. m.-tenwifasciatus VOGT. 71,8 per cent ot t the collection 
dd, Fr and 99). 
3. m. afasciatus nov.!, 23,4 per cent of the collection 
(mainly 99 and 77 not numerous 44). 
The above mentioned colour forms occur together in all 
altitudes. 


1 The second and first tergite exclusively black-haired or with not nu- 
merous yellow hairs at the base of the first tergite. 
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II. Dolina Kościeliska 8. V. 1956, » e on Crocus scepusiensis 

RCHB. 

Przyslop Mietusi 9. V. 1956 and 13. V. 1955, 99? on 
Crocus scepusiensis RCHB. 

Dolina Malej Laki 13. V. 1955, 99 on Crocus scepu- 
siensts RCHB. 

Kalatówki 14. V. 1956, 99 on Crocus scepusiensis RCHB. 

Dolina Chochołowska 15. V. 1956, 99 on Crocus sce- 
pusiensis RCHB. 

Kiry 16. V. 1955. 1 9 on Tarazacum sp. 

Dolina Kościeliska 22. V. 1956, 99 on Primula elatior L. 

Hala Ornak. 22. V. 1956, 99 on Caltha palustris L. 

Kopieniec Wielki 9: VI. 1955, 99 on Vaccinium myr- 
tillus L. | 

Przysłop Miętusi 10. VI. 1955, 99 on Vaccinium myr- 
tullus L. 

Czola Jaworzyńskie 13. VI. 1955, 99 on Vaccinium 
myrtillus L. 

Zleb Staników 14. VI. 1955, 99 on Vaccinium myrtillus L. 

Wodogrzmoty Mickiewieza 18. VI. 1956, 9? on Lo- 
nicera Sp. 

Roztoka 18. VI. 1956, 9? on Veronica sp. 

Toporowa Cyrhla 13 and 19. VI. 1956, 9? on Vaceinium 
vitis idaea L. 

Dolina Bialej Wody 18. VII. 1956, 99 and 99 on 
Aconitum sp. 

Dolina Strazyska 1. VIII. 1955, 99 Brunella sp. 

Kuźnice 8. VIII. 1955, 44 on Brunella sp. and Gera- 
nium robertianum L. 

Kalatówki 8. VIII. 1955, dd on Thymus sp. 

Kalatówki 8. VIII. 1955, SS and 99 on Aconitum sp. 

Dolina Suchej Wody 13. VIII. 1955, 44 and 99 on 
Rubus sp. and Thymus sp. 

Droga pod Reglami 17. VIII. 1955, 44 on Carduus sp., 
Brunella sp. and Thymus sp. . 

Dolina Filipki 21. VIII. 1955, gg and 99 on Brunella sp., 
Carduus sp. and Thymus sp. x 

Meadow near Forestry Morskie Oko 18. VI. 1956, 
99 on Alectorolophus sp. 
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III. Kalacka Turnia 23. V. 1955, 99 on Dentaria glandulosa 


W. K. 

Grzybowiec 13. VI. 1955, 99 on. Vaccinium myrtillus L. 

Myslenickie Turnie 13. VI. 1955, 99 on Vaccinium 
myrtillus L. i 

Path to Karczmisko 11. VI. 1956, 99 on Vaccinium 
myrtillus L. 

Path to Przełęcz Iwaniacka 16. VI. 1955, 99 and 99 
on V. myrtillus L. 

Dolina Kondratowa 17. VI. 1955, 99 on Vaccinium 
myrtillus L. 

Opalone 10. VI. 1955, 99 on Vaccinium myrtillus L. 

Dolina Roztoki 15. VI. 4956, 99 on Vaccinium myr- 
tillus L. ; 

Karczmisko 9. VII. 1955, 99 and 99 on Vaccinium 
myrtillus L. 

Dolina Suchej Wody 6. VII. 1955, 9? on Aconitum 
sp. and Brunella sp. 
Path to Przełęcz Iwaniacka 18. VIII. 1956, gg and 9? : 
on Aconitum SP. 
Dolina Kasprowa 10. VIII. 1955, 99 on Thymus sp. 
Pod Rówienkami 31. VIII. 1956, 9? on Chamenerion 
angustifoliwm (L.) Scor., and Carduus sp. 

Dolina Suchej Wody 13. VIII. 1955, gg and 99 on 
Vaccinium myrtillus L. 

Rusinowa Polana 28. VIII, 1955, 99 on Aconitum sp. 
and Thymus sp. 

Przełęcz Iwaniacka 18. VIII. 1955, 99 on Aconitum sp. 

Kalacka Turnia 7. VIII. 1955, 44 and 99 on Lamium 
purpureum L. 

Dolina Roztoki 28. VIII. 1956, 44 on Thymus sp. 

Smreczyński Wierch 4. IX. 1956. 44 and 9? on Chame- 
nerion angustifolium (L.) Scop. 

Zar 5. IX. 1956, $4 on Oh: angustifolium (L.) Scop. 

Kominy Tylkowe 10. IX. 1956, 9? on Aconitum sp., 
Brunella sp. and Rubus sp. 

Siwe Sady 6. IX. 1956, 99 on Aconitum sp. 


IV. Morskie Oko 19. VI. 1956, 99 and 99? on Vaccinium 


myrtillus L. 
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Dolina Roztoki 16. VI. 1956, 99 on V. myrtillus L. 
Dolina Pieciu Stawów 15. VI. 1956, 99 and 99? on 
V. myrtillus L. 
Pieklo 17. VI. 1955, 99 on V. myrtillus L. 
Dolina Gasienicowa 6. VII. 1955, 99 and 9? on V. myr- 
tillus L. 
Długi Staw Gasienicowy 8. VII. 1955, 99 on V. myr- 
illus L. 
Czarny Staw Gasienicowy 8. VII. 1955, 99 and 9? on 
V. myrtillus L. 
Kasprowe Uhrocie 8 and 26. VII. 1955, 99 on V. myr- 
tillus L. 
Kasprowe Uhrocie 9. and 26. VIII. 1956, 99 , dd 
and 9? on Aconitum sp. and Thymus sp. 
Dolina Pięciu Stawów 28. VIII. 1956, gd and 99 
on Aconitum sp. 
Southern slopes of Krzyżne 29. VIII. 1956, dd and 99 
Campanula sp. 
Dolina Gasienicowa 11. VIII. 1955, 9? on Thymus 
sp. and Brunella sp. (rain and fog). 
Siwe Sady 6. IX. 1956. gg and 9? on Aconitum sp., 
Gentiana asclepiadea L. 
. Kasprowe Uhrocie 16. IX. 1955, gg on Calluna vul- 
garis (L.). 
V. Beskid 8 and 13. VIII. 1956, $4 and 9? on Campanula 
alpina, JACQ. and V. myrtillus L. | 
Pośrednia Turnia 23. VIII. 1955, gg on Campanula 
` alpina JACQ. 
Skrajna Turnia 27. VIII. 1955, 99 on Vaccinium vitis 
idea L. 
Ciemniak, Krzesanica and Małołączniak 3. IX. 1956, 
dd and 9? on Campanula alpina > ora 
sp., and Delphinium sp. 
16. B. (Pratobombus) pratorum L. 
Very common in the Tatry Mountains in zones II and III. 
In Alpine-zone rare but distributed even in zone V. This spe- 
cies occurs in several colour forms, independent, however, 
of altitude. 
1. f. pauper PITT., 34,5 per cent; the commonest colour 
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form among 99, represented also by unfrequent dd 
and 99. 

f. subalpinus RAD., 34,5 per cent. The commonest 
colour form among $9; represented also by unfrequent 


99 and g4. 


. f. donovanellus. K., 14 99 collected (4 per cent). 
. f. subluctuosus PITT., 6 per cent, represented mainly 


by 99 and dd. 


. f. subborealis Prrr., 2 99 (about 1 per cent). 

. typical form pratorum L. Rare (2 per cent, 99, $4, 79. 
. f. fasciatus Prrr. 1 9, (0,5 per cent). 

. Í. subfasciatus PITT., 4,5 per cent. Mainly dd, and not 


numerous 99. 


. f. subburrellanus PITT. 44 zone II and III (8 per cent). 
. f. tatranus RAD. Not numerous ść (1 per cent) zone 


II and III. 
f. subtatranus PITT. 8 per cent gg zone II and III 
and Alpine-zone. 


I. Gubałówka 14. VI. 1955, 99 and 77 on Vaceinium 


myrtillus L. 
Losiöwki 14. VI. 1955, 99 and 99? on Vaceinium myr- 
tullus L. 
Poronin 7. VIII. 1955, 99? on Salvia verticillata L. 
Zakopane 17. VIII. 1955. 09 on Salvia verticillata L. 
Bukowina 28. VIII. 1955, Sg on Carduus sp. 


II. Przysłop Mietusi 13. V. 1955, 99 on Crocus scepu- 


stensis RCHB. ; 

Kalatówki 14. V. 1955, 99 on C. scepusiensis Rows. 

Dolina ‘Chochotowska 15. V. 1956, 99 on C. scepu- 
siensis RCHB. 

Dolina Koscieliska 8. V. 1956, 99 on C. scepusiensis 
RCHB. 

Dolina Kościeliska 22. V. 1956, 99 on Pulmonaria 
obseura DUM. 

Dolina Kościeliska 22. V. 1956, 99 on Petasites sp. 

Polana Zahradziska 26. V. 1956, 99 on Primula 
elatior Li. i 

Hala Ornak 22. V. 1956, 99 on Caliha palustris L. 

Kopieniec Wielki 9. VI. 1955, 9? on Vaciniwm myrtillus L. 
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Zleb Staników 14. VI. 1955, 99 on Vaceinium myrtillus L. 

Czola Jaworzyüskie 13. VI. 1955, 99 on Vaceinium 
myrtillus L. 

Toporowa Cyrhla 13. VI. 1956, 99 and 77 on V. myr- 
tillus L. and V. vitis idaea L. . 

Wodogrzmoty Mickiewicza 18. VI. 1956, 99 and Q9 
on Lonicera sp. 

Roztoka 16. VI. 1956, 99 on p sp. during rain. 


„Dolina Kościeliska 10. VII. 1955, 99 on Brunella sp. 


Droga pod Reglami 16. VI. 1955, on Vaccinium myr- 
tus L. . 

Kuznice 8. VIII. 1955, 46 and 9? on Geranium rober- 
tianum L and G. phaeum L. 

Sarnia Skała 17. VIII. 1955, 44 and Qo on Brunella sp. 

Droga pod Reglami 19. VIII. 1955, 99, dd and 99 
on Brunella sp. 

Dolina Kościeliska 19. VIII. 1955, dd and 9? on 
Brunella sp. 


Dolina Białej Wody 24. VIII. 1956, 99, dd and 99 


on Brunella sp. 

Between Cyrhla and Zazadnia 25. VIII. 1955, 9? on 
Euphrasia sp. and Carduus sp. 

Dolina Filipki 21. VIII. 1955, 99, $4 and 9? on Bru 
nella sp. 

Dolina Za Bramką 17. VIII. 1955, $d on Brunella sp. 

Dolina Białego 27. VIII. 1955, gó on Huphrasia 
sp. and Carduus sp. 

Dolina Malej Laki 10. VII. 1955, 99 on Melandryum 
rubrum. GKE. 

Dolina Strążyska 18. VIII. 1955, gg on Carduus sp. 

Dolina Suchej Wody 17. VIII. 1955, 9? on Thymus sp. 
and Geranium robertianum L. 

Czuba Roztocka 24. VIII. 1956, gg and 79 on Gentiana 
asclepiadea L. 

Goły Wierch 20. VIII. 1955, dd on Euphrasia sp. 

Żar, 6. IX. 1956, gg on. Carduus sp. 

Kalacka Turnia 23. V. 1956, 99 on Dentaria glandulosa 

Dolina Kondratowa 23. V. 1956, 99 on Gagea sp. 
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Dolina Kondratowa 17. VI. 1955, 99 on Vaccinium 
- myrtillus L. 

Grzybowiec 17. VI. 1955, 99 on V. myrtillus L. 

Dolina Gąsienicowa 8. VII. 1955, dd and 99? on 
V. myrtillus L. 

Karczmisko 9. VII. 1955, 7? on V. myrtillus L. 

Kalacka Turnia 7. VIII. 1955, $6 and 99 on Lamnium 
purpureum L. 

Dolina Kasprowa 10. VIII. 1955, 99 on Rubus sp. 
and Aconitum sp. 

Dolina Suchej Wody 13. VIII. 1955, 9? and 46 on 
Brunella sp. and Rubus sp. 

Rusinowa Polana 28. VIII. 1955, 9? on Euphrasia sp. 

Dolina Roztoki 28. VIII. 1956, $4 and 99 on Digi- 
talis sp., Chamenerion angustifolium (L.) SCOP., 
and Trifolium repens L. . 

Dolina Roztoki 25. VIII. 1956, $4 and 9? on Gentiana 
asclepiadea L. : 

Pod Rówienkami 31. VIII. 1956, gg and 99 on Cha- 
menerion angustifolium (L.) Scop. and Carduus sp. 

Rusinowa Polana 31. VIII. 1956, $4 on Carduus sp. 

Dolina Tomanowa 2. IX. 1956. 44 on Aconitum sp. 

Smreczyński Wierch 4. pe 1956, JS on Chamenerion 
angustifolium (L.) SCOP. 

Zar 5. IX. 1956, 44 and 99 on Chamenerion angusti- 
folium (L.) eo and Carduus sp. 


x Kominy Tylkowe 10. IX. 1956, gg on Carduus sp. 


IV. 


Path to Iwaniacka Przełęcz 16. VI. 1955, 99 on Aco- 
nitum sp., Thymus sp. and Brunella sp. 

Path to Iwaniacka Przełęcz 18. VIII. 1955, dd and 99 
on Aconitum sp., Thymus sp. and Brunella sp. 

Kopa Królowej Mala 10. V. 1956, 99 on Silene acaulis L. 

Skupniowy Upłaz 10. V. 1956, 99 on Silene acualis L. 

Wołoszyn 14. VI. 1956, 99 on Vaccinium vitis ideae L. 

Piekło 17. VI. 1955, 99 on Vaccinium myrtillus L. 


- Dolina Gąsienicowa 8. VII. 1955, 99 on V. myrtillus L. 


Miedziane 19. VI. 1956, 99 on V. myrtillus L. 
Dolina Pięciu Stawów 15. VIII. 1955 on Pedicularis 
verticillata L. and Soldanella carpatica VIERH. 
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Dolina Pięciu Stawów 28. VIII. 1956 on Aconitum sp. 
Kasprowe Uhrocie 26. VIII. 1955, 99 on Calluna vul- 
garis (L.) SALISB. 
Dolina Roztoki 23. VIII. 1955, $4 and 9? on Rubus sp. 
Dolina Roztoki 28. VIII. 1956, 99 an V. myrtillus L. 
Siwe Sady 6. IX. 1956, 9? on Gentiana asclepiadea L. 
Kominy Tylkowe 10. IX. 1956, 9? on Aconitum sp. 
V. Poérednia Turnia 23. VIII. 1956, 99 on Vaceinium 
vitis ideae L. 
Krzyzne 28. VIII. 1956, 4 99 and 1 4 on Campanula 
alpina JACQ., Sempervivum montanum L. and Poly- 
| gonum sp. 
17. B. (Pratobombus) hypnorwm L. 
Rarely occuring in zone II and III in two colour varieties. 
1. m. hypnorum L. (99 and 99). 
2. m. calidus ERICH. (33). 

I. Łosiówki 8. VI. 1955, 9? on Vaccinium myrtillus L. 
Poronin 16. VIII. 1955, 99 on Salvia vertieillata L. 
Zakopane 17. VIII. 1956, 99 on Salvia verticillata L. 
Głodówka 28. VIII. 1955, 99. 

II. Kalatówki 14. V. 1955, 92 on Crocus scepusiensis 


RCHB. 

Dolina Bystrej 23. V. 1956, 99 on Vaccinium myr- 
tillus L. ` 

Toporowa Cyrhla 13. VI. 1955, 9? on Vaccinium vitis 
ideae L. | - 

' Dolina Bialej Wody 18. VI. 1956, 99 on V. vitis 

ideae L. : 

Dolina Strążyska 18. VII. 1955, gg and 9? on Bru- 
nella sp. : 

Wodogrzmoty Mickiewicza 18. VI. 1956, 1 9 on Lo-. 
micera Sp. 


Kuźnice 10. VII. 1955, 99 on Geranium phaeum L. 
Droga pod Reglami 17. VIII. 1956, gg on Carduus Sp., 
Brunella sp. and Thymus sp. 
Sarnia Skała 17. VIII. 1955, 99 on Brunella sp. 
III. Dolina Kondratowa 17. VI. 1955, 99 on Vaccinium 
myrtillus L. : 
18. B. (Bombus) terrestris L. 


bo 
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The commonest species of bumble-bees in zone II and III. 
It makes about 80 per cent of bumble-bees frequenting 
Crocus scepusiensis RCHB. Rare in Alpine zone. Occuring 
in three colour forms. 

1. m. terrestris L. majority of specimens. 

2. m. erypiarum F. very rare (99). 

3. m. dalmaticus D. T. a great number of dd. 


E: 


II. 


Łosiówki 8. VI. 1955, 99 on Vaccinium myrtillus L. 

Gubałówka 14. VI. 1955, 9? on V. myrtillus L. | 

Bukowina 15. VI. 1955, 99 and 99 on V myrtillus L. 

Szaflary 19. VIII. 1955, 9? on Salvia sp. 

Kalatówki 27. V 1956, 99 on Crocus scepusiensis RCHB. 

Dolina Kościeliska 26 and 30. IV. 1956, 99 on C. sce- 
pusiensis RCHB. 

Przysłop Mietusi 30. IV. 1956, 99 on C. scepusiensis 
RCHB. 


` Przysłop Miętusi 9. V. 1956, 99 C. scepusiensis RCHB. 


Dolina Kościeliska 8. V. 1956, 99 on Petasites sp. 

Dolina Małej Laki 13. V. 1955, 99 on C. scepusiensis 
RCHB. 

Kalatówki 14. V. 1955, 99 on C. scepusiensis RCHB. 

Przysłop Mietusi 13. V. 1955, 99 on OC. scepusiensis 
RCHB. 

Dolina Kościeliska 13. V. 1955, 99 on Crocus scepu- 
siensis RCHB. 

Dolina Chochołowska 15. V. 1956, 99 on C. scepu- 
siensis RCHB. I 

Polana Zahradziska '26. V. 1956, 99 on Primula 
elatior L. 

Kopieniee Wielki 9. VI. 1955, 99 on Vaceinium myr- 
tillus L. | 

Czola Jaworzyńskie 13. VI. 1955, 99 on V. myrtillus L. 

Žleb Staników 14. VI. 1955, 99 on Vaccinium myr- 
tillus L. 

Meadow near Forestry Morskie Oko 18. VI. 1956, 
on Alectorolophus Sp. 

Toporowa Cyrhla 13. VI. 1956, 99 and 09 on Vaccinium 
vitis ideae L. 

Wodogrzmoty Mickiewicza 17. VI. 1956 on Lonicera sp. 
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Dolina Białej Wody 18. VI. 1956, 99 and 79 on Vacei- 
nium vitis ideae L. 
Path to Karczmisko 11. VI. 1956, 99 on V. myrtillus L. 
Dolina Bystrej 17. VI. 1955, 99 on V. myrtillus L. 
. Dolina Kościeliska 18. VI. 1956, 99 on Polygonum sp. 
Przysłop Mietusi 10. VII. 1955, 99 on Alectorolophus sp. 
Dolina Bialego 16. VII. 1955 a nest in the ground. 
Dolina Suchej Wody 17. VIII. 1955, 99 on Brunella sp. 
Droga pod Reglami, 17. VIII. 1956, $4 on Carduus sp., 
Cirsium sp., Trifoliwm sp. and Brunella sp. 
Dolina Białej. Wody 24. VIII. 1956, $4 and 9? on 
Gentiana asclepiadea L. — 
Czuba Roztocka 24. VIII. 1956, 99 on Gentiana ascle- 
piadea L. 
Dolina Filipki 21. VIII. 1955, gg and 9? on Brunella sp. 
Dolina Strążyska 18. VIII. 1955, gg on Carduus sp. 
and Cirsium sp. 
Droga pod Reglami 17. VIII. 1955, 9? on Aconitum sp. 
III. Woloszyn 14. VI. 1956, 99 on Vaccinium vitis ideae L. 
Grzybowiec 17. VI. 1955, 99 on V. myrtillus L. 
Dolina Kondratowa 17. VI. 1955, 99 on V. myrtillus L. 
Myślenickie Turnie 13. VI. 1955, 99 on V. myrtil- 
lus L. ; : 
Path to Przelecz Iwaniacka 16. VI. 1955, 99 on Aco- 
nitum sp. 
Karczmisko 9. VII. 1955, 99 on V. myrtillus L. 
Path to Przełęcz Iwaniacka 18. VIII. 1955, 9? on Aco- 
nitum sp. and Rubus sp. 
Rusinowa Polana 31. VIII. 1956, gg and 99 on Car- 
duus sp. and Euphrasia sp. 
Dolina Kasprowa 10. VIII. 1956, gg on Thymus sp. 
Pod Rówienkami 31. VIII. 1956, gg Carduus sp. 
Opalone 10. VI. 1956, 99 on Vaccinium myrtillus L. 
Zar 5. IX. 1956, Chamenerion angustifolium (L.) SCOP. 
Boczań 17. IX. 1956, gg on Carduus sp. | 
Boczań VIII. 1955 a nest in roots of Picea excelsa Lk. 
IV. Kopa Królowej Mała 10. V. 1956, 99 on Silene acaulis L. 
Dolina Gąsienicowa 6. VII. 1955, 99 on Vaccimum 
myrtillus L. 
Acta Zoologica nr 5 2 
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. Dolina Gasienicowa 8. VII. 1955, 99 and 99 on V. myr- 


tillus L. 

Kasprowe Uhrocie 8. VII. 1955, 99 and 99 on V. myr- 
tillus L. 

Siwe Sady 6. IX. 1956, 77 on Campanula sp. 

Siwe Sady 6..IX. 1956, 9g on Gentiana asclepiadea L. 

Małołączniak 3. IX. 1956, 99 on Campanula alpina 
JACQ. 

Kasprowe Uhrocie 13. IX. 1956, 46 and 99 on Calluna 
vulgaris SAL. 


. Krzyżne 28. VIII. 1956, 99 on Campanula alpina JACQ. 


and Sempervivum montanum L. 
Ciemniak 3. IX. 1956, 99 on Aconitum sp. 


19. B. (Bombus) lucorum L. 
Rarer in the Tatry Mountains than the previous species. 
Occurring mainly as m. terrestriformis VOGT. 
I. Zakopane 1932, 99 (leg. STECKT). 


II. 


Szaflary 19. VII. 1956, 99 (leg. STACH). 

Poronin 7. VIII. 1955, 99 on Salvia verticillata L. 

Bukowina 18. VIII. 1955, 9? on Brunella sp. 

Kalatówki 29. VI. 1956, 99 on Crocus scepusiensis 
RCHB. : 

Przyslop Mietusi 13. V. 1955, 99 o on C. scepusiensis 
RCHB. 

Dolina Chochołowska 15. V. 1956, 99 on O. scepusiensis 
RCHB. 

Dolina Kościeliska 8. VI. 1956, 99 on Petasites sp. 

Kopieniec Wielki 9. VI. 1956, 99 on Vaccinium myr- 
tillus L. 

Czola Jaworzyńskie 13. VI. 1955, 99 V. myrtillus L. 


. Dolina Bystrej 17. VI. 1956, 99 on V. myrtillus L. 


Dolina Białej Wody 18. VI. 1956, 99. 

Goły Wierch 28. VII. 1956, gd on Euphrasia sp. and 
Thymus sp. 

Czuba Roztocka 24. VIII. 1956, 99 and dd on Gentiana 
asclepiadea L. 

Dolina Białej Wody 24. VIII. 1956, $4 and 99 on 
G. asclepiadea L. 

Przysłop Miętusi 10. VIII. 1956, 99. 
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IV. 
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Dolina Suchej Wody 13. VIII. 1956, 99 on Rubus sp., 
Aconitum sp. and Brunella sp. 

Dolina Filipki 21. VIII. 1955, 99? on Brunella sp. 

Dolina Bystrej 17. IX. 1955, 99. 

Kalacka Turnia 23. V. 1956, 99 on Dentaria glandulosa 
W. K. 

Opalone 10. V. lone 99 on V. myrtillus L. 

Path to Karczmisko 11. VI. 1956, 99 and 9? on Vacei- 
mum myrtillus L. 

Karczmisko 9. VII. 1955, 99 on V myrtillus L. 

Rusinowa Polana 28. VIII. 1956, 99 on Euphrasia sp. 

Pod Rówienkami 31. VIII. 1956, gg and 79 on Oha- 
menerion angustifolium (L.) Scop. 

Rusinowa Polana 31. VIII. 1956, 3g and 99? on Car- 
duus sp. 

Smreczyński Wierch 4. IX. 1956, 9? on Chamenerion 
angusttfowum (L.) SCHP. 


„Dolina Tomanowa 5. IX. 1956, 99 on Aconitum sp. 


Kominy Tylkowe 10. IX. 1956, 33 on Calluna vul- 
garis SAL. x 

Boczań 17. IX. 1955, 99? near the nest. 

Kalackie Turnie 17. IX. 1956, 9? on Aconitum sp. 

Skupniowy Upłaz 5. V. 1956, 99 on Silene acaulis L. 

Kasprowe Uhrocie 8. VII. 1955, 99 and 79 on Vacei- 
mum myrthillus L. 

Kasprowe Uhrocie 13. VIII. 1955, 99 on Delphinium 

. oxysepalum Bors. et PAX. 

Dolina Pięciu Stawów 18. VIII. 1956, 9? on Aconitum sp. 

Małołączniak 3. IX. p 00 on Campanula alpina 
JACQ. 

Ciemniak 3. IX. 1956, 3a and 9? on Aconitum calli- 
botryon RCHB. 

Siwe Sady 6. IX. 1956, 99 on Gentiana sa L. 
and Aconitum sp. 

Kominy Tylkowe 10. IX. 1956, 79 on Carduus sp. and 
Aconitum sp. 

Dolina Gąsienicowa 13. IX. 1955, 79 on Calluna vul-- 
garis SAL. 

Kasprowe Uhrocie 13. IX. 1956, 77 on C. vulgaris SAL. 

9* 
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V. Krzyzne 28. VIII. 1956, 9? on Campanula alpina 


JACQ., Sempervivum montanum L. and Polygonum sp. 


20. B. (Alpigenobombus) mastrucatus GERST. 
Occurring in all altitudes. Very common in the Tatry 
Mountains, visiting en masse Aconitum sp. All collected 
99 and 99 belong to m. mastrucatus qd colouration 
of gg is that f. cinctus PITT. 


I. 


II. 


Łosiówki 14. VI. 1956, 99 on Vaccinium myrtillus L. 

Gubalówka 14. VI. 1955, 99 on V. myrtillus L. 

Bukowina 15. VI. 1955, 99 on. V. myrtillus L. 

Zakopane 17. VIII. 1955, $4 on Salvia verticillata L. 

Bukowina 28. VIII. 1955, 99 and gó on Carduus sp. 

Dolina Małej Łąki 13. VI. 1955, 99 on Crocus scepu- 
siensis RCHB. 

Przysłop Miętusi 13. V. 1955, 99 on C. scepusiensis RCHB. 

Droga Hawiarska in Dolina Miętusia 13. V. 1955, 
SQ on C. scepusiensis ROBB. 

Kalatówki 14. V. 1955, 99 on C. scepusiensis Rous. 

Dolina Chochołowska 15. V. 1956, 99 on Primula 
officinalis HILL. 

Przysłop Miętusi 9. V. 1956, 99 on Crocus scepusiensis 
RCHB. > 

Dolina Kościeliska 22. V. 1956, 99 on Primula offici- 
nalis HILL. 

Źleb Staników 14. VI. 1955, 99 on Vaccinium myr- 
tillus L. 

Kopieniec Wielki 9. VI. 1955, 99 on V. myrtillus L. 

Czola Jaworzyńskie 13. V. 1955, 99 on V. myrtillus UL. 

Dolina Białej Wody 18. VI. 1956, 99 and 79. 

Meadow near Forestry Morskie Oko 18. VI. 1956, 

00 on Alectorolophus sp. 

Dolina Suchej Wody 13. VIII. 1955, gó on Thymus sp., 
Brunella sp. and Campanula sp. 

Sarnia Skala 17. VIII. 1955, gó on Thymus sp. and 
Geranium robertianum L. 

Droga pod: Reglami 17. VIII. 1955, gg on Carduus sp., 
Cirsium sp., Thymus sp. and Brunella sp. 

Dolina Filipki 21. VIII. 1955, 99 on Brunella sp. 

KuZniee 14. VIII. 1955, 99 Delphinium sp. 
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IV. 
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Dolina Ku Dziurze 20. VIII. 1955, 1 9 on Geranium 
robertianum L. 

Dolina Bialego VIII, 1955, à nest in the ground. 

Dolina Białej Wody 24. VIII. 1956, 44 and 99 on 
Gentiana asclepiadea L. 

Czuba Roztocka 24. VIII. 1956, gg and 99 on Gen. 
tiana asclepiadea L. 

Zar 5. IX. 1956, 9? on Chamenerion angustifolium (L.) 
Scop. 

Zar 7. IX. 1956, $4 and 99 on Carlina acaulis L. 
and Aconitum sp. 

Kalacka Turnia 23. V. 1956, 99 on Dentaria glandulosa 
W. K. and Gentiana verna L. : 

Path to Karezmisko 11. VI. 1956, 99 on Vaceinium 
myrtillus L 

Path to Przełęcz Iwaniacka 16. VI. 1955 99. 

Karczmisko 9. VII. 1955, 9? on Vaccinium myrtillus L. 


. Kalacka Turnia 7 and 17. VIII. 1955, 99 on Lamium 


purpureum L. 

Droga pod Reglami 17. VIII. 1955, 99 on Brunella sp. 

Przełęcz Iwaniacka 18. VIII. 1955, 99 on Aconitum sp. 

Rusinowa Polana 28. VIII. 1955, 99 gg and 99 on 
Aconitum sp. 

Path to Przełęcz Iwaniacka 18. VIII. 1955, 44 and 
7 on Aconitum sp., Brunella sp. and Thymus sp. 

Pod Röwienkami 31. VIII. 1956, 99 on Carduus sp. 
and Chamenerion angustifolium (L.) Scop. 

Ciemniak 3. IX. 1956, dd on Aconitum sp. 

Dolina Tomanowa 2 and 5. IX. 1956, 9? on Aconitum sp. 

Zar 5. IX. 1956, 99 on Chamenerion angustifolium 
(L.) Scop. 

Siwe Sady 6. IX. 1956, 99 on Aconitum einen RCHB, 

Beskid 8. VIII. 1955, 77 on Campanula alpina JACQ. 

Malolgezniak 3. IX. 1956, 99 on Aconitum callibotryon 
RCHB. 

Krzesanica 3. IX. 1956, 9? on Aconitum callibotryon 
RCHB. 

Ciemniak 3. IX. 1956, $4 and 99 on Aconitum sp. 
and Delphinium sp. 
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1. P. (Ashtompstihyrus) vestalis FOURCR. 
Rare in the Tatry Mountains. Oceurring in two colour forms. 
. Inquiline of Bombus terrestris L. 
1. m. vestalis FOURCR. 
2. m. bluethgemiellus (PoP.). 
I. Zakopane 20. VII. 1919, (ex coll. ŁoZIŃSKI). 
Gubałówka VI. and VIII. 1951 and 1952 and VIII 1953, 
dd on Hypericum sp., Thymus sp., Carlina acaulis L. 
and Centaurea sp. (coll. WOJTUSIAK). 
II. Czuba Roztocka 24. VII. 1956, gg on Gentiana ascle- 
piadea L. | 
Dolina Strazyska 18. VIII. 1955, dd on Cirsium sp. 
and Carduus sp. x 
Dolina Filipki 25. VIII. 1955, g4 on Brunella sp. 
2. P. (Ashtonipsithyrus) distinctus PER. 
New for the Polish part of the Tatry Mountains. Members 
of this species are inquilines in nests of B. lapidarius L. First 
reported from the Tatry Mountains by J. FUDAKOWSKI. 
Occurring in two colour forms. 
1. f. flavidus BLUTHGEN. (99). 
2. f. arrhenoides BLUTHGEN. 
I. Łosiówki 8. VI. 1955, 1 °. 
Bukowina 28. VIII. 1955, 44 on Carlina acaulis L. 
and Trifolium repens L. 
Gubałówka VIII. 1952 and 1953, 99 and SS on Carduus 
sp. and Centaurea sp. (coll. WOJTUSIAK). 
Przysłop Mietusi 13. V. 1955, 1 9 on Crocus scepusiensis 
RCHB. 
II. Dolina Strazyska 8. VIII. 1927, 2 99 (leg. FUDAKOWSKI). 
Dolina Strążyska 18. VIII. 1957, gó on Cirsium sp. 
and Carduus sp. Ñ 
Droga pod Reglami 17. VIII. 1955, $4 on Cirsium sp. 
and Carduus sp. 
Dolina Kościeliska 19. VIII. 1955, 99 on Cardwus sp. 
Dolina Filipki 21. VIII. 1955, dd on Carduus sp. 
Dolina Kościeliska 9. IX. 1956, dd on Carduus sp. 
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Dolina Suchej Wody 13. VIII. 1956, $4 on Gentiana 
asclepiadea L. 
Czuba Roztocka 24. VIII. 1956, gg on Gentiana ascle- 
piadea L. 
III Dolina Tomanowa 5. IX. 1956, 1 d on Aconitum sp. 
Kalacka Turnia 17. IX. 1955, 1 6 on Carlina aca- 
ulis L. 
IV. Pośrednia Turnia 23. VIII. 1955, 1 & on OU 
alpina JACQ. 
Ciemniak 3. IX. 1956, 2 gg on. Aconitum o 
RCHB. 
. P. (Psithyrus) rupestris F. 
New species for the Polish part of the Tatry Mountains. 
Inquline of Bombus lapidarius L. 
I. Gubałówka VII and VIII. 1953, 44 on Carlina acaulis L. 
and Trifolium sp. 
II. Wołoszyn 14. VI. 1956, 1 9 on Vaccinium vitis idea L. 
4. P. ( Metapsithyrus) campestris Pz. 
Rare in the Tatry Mountains. Inquiline of hs Horto- 
bombus VoGT., Agrobombus VoGar. and Pratobombus V oer. 
Occurring in three colour forms: 
1. f. campestris Pz. 99. 
2. f. rosstellus K., majority of gó. 
3. Í. Danzem PITT. 1 é. 
I. Bukowina 28. VIII. 1955, dd. 
Gubałówka VIII. 1953, 99 and SS on Carlina acaulis L. 
and Trifolium sp. e 
II. Dolina Kościeliska 17. VIII. 1953, 99 (coll. WOJTUSIAK). 
Staw Toporowy 20. VII. 1920, 1 9 (leg. FUDAKOWSKI). 
III. Boczań. 17. IX. 1955, 1 d on Calluna vulgaris SAL. 
5. P. ( Allopsithyrus) barbutellus K. 
Specimens from H. WOJTUSIAK'S collection belong to m. 
barbutellus K. Members of this species are inquilines of 
B. elegans PANZ. 
I. Gubałówka VIII. 1952 and 1953, several 44 on Calluna 
vulgaris SAL., Centaurea sp. and Carlina acaulis L. 
II. Dolina Białego VIII. 1920, 1 4 (NoskIewicz 1920). | 
6. P. (Fernaldaepsithyrus) silvestris (LEP.). 
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New for the Polish part the Tatry Mountains. Inquiline of 
Pratobombus VOGT. Occurring in three colour forms: 
1. f. silvestris (LEP.) 99. 
. f. albicans RICH. dd. 
. f. citrinus SCHMDK. dd. 
I. Gubałówka 7. VII. 1951, several 44 on Senecio sp. 
(coll. WOJTUSIAK|). 
Droga pod Reglami 17 and 19. VIII. 1955, 1 4 on Car- 
duus sp. and Brunella sp. 
. Bukowina 28. VIII. 1955, 1 6 on Carduus sp. 
II. Dolina Strążyska 18. VIII. 1955, 1 9 and several 44 on 
Cirsium sp. 
Delina Filipki 21. VIII. 1955, 1 4 on Brunella sp. 
Czuba Roztocka 24. VIII. 1956, 1 6 on Gentiana ascle- 
piadea L. 
IV. Ciemniak 3. IX. 1956, 1 g on Aconitum sp. 
1. P. (Fernaldaepsithyrus ) quadricolor LEP. 
Rare in the Tatry Mountains. 
I. Bukowina 28. VIII. 1955, 2 gó on Carduus sp. 
II. Droga pod Reglami 17. VIII. 1955, 3 gg on Carduus sp. 
and Cirsium sp. 
III. Dolina Gąsienicowa VII. 1920, 1 3$ ex coll. J. NOSKIE- 
WICZ. 


w ko 


2. Characteristics of quantitative and qualitative distribution of Bombus LATR. and 
Psithyrus LEP. species in the Tatry Mountains 


From the 20 above mentioned bumble-bee species 17 have 
been found in. the Tatry Mountains (Table I). Some Tatric 
species, such as B. silvarum L. and B. ruderarius MULL. were 
reported only by WIERZEJSKI (1864). P. distinguendus Mor. 
by DALLA TORRE (1882) from POKORNY’S collection and B. elegans 
SEIDL. and B. jonellus K. by J. NoskiEwicz (1920). Since 
the representatives of these species were wanting in the collec- 
tions available to me I can take under consideration their . 
oceurrence in the Tatry Mountains only on the ground of 
J. NOSKIEWICZ'S work from 1920. In works which were publis- 
hed up to now (WIERZEJSKI 1868, 1874, NOSKIEWICZ 1920) 
B. soroeensis ssp. proteus GERST. was reported from the Tatry 
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Mountains. In my collection, however, I have 99, 79 and dd 
belonging to ssp. soroeensis F.; ssp. proteus GERST., on the other 
hand, has been found at Szaflary. I am unable to check if the 
determinations of previous investigators were right since their 
collections had been either destroyed or are insufficiently la- 
belled. I suppose, however, that the workers of B. lapidarius L. 
which in the Tatry Mountains are much commoner than the. 
representatives of the species B. soroeensis F. were wrongly 
determined. 


Table I 
No Name per cent. 
1. B. hortorum L. 8 
2. B. subterraneus L. 0,4 
3. B. distinguendus Mor. ? 
4. B. pomorum PANZ. 0,1 
5. B. elegans SEIDL. ? 
6. B. agrorum F. 2 
Te B. ruderarius MÜLL. ? 
8. B. silvarum L. 2 
9: B. lapidarius L. 1 
10. B. soroeensis F. 0,8 
11. B. jonellus K. 1 
12. B. pyrenaeus PER. 22 
13. B. pratorum L. 16 
14. B. hypnorum L. 1 
15. B. terrestris L. 28 
16. B. lucorum L. 6 
17. B. mastrucalus GERST. 14 


In Table I there is a systematic list of Bombus LATR. species 
from the Tatry Mountains and their proportional abundance 
based on specimens from my collection (about 2000 specimens). 
For species not represented in collections available to me, very 
rare in the Tatry Mountains, instead of this number there 
is an interrogation mark (?). 

Data of Table I should not be regarded as quite SEG ones 
since within years or even months the quantitative occurrence 
of respective species is subject to considerable fluctuations. 
These data, however, point out to the proportional quanti- 
tative composition of bumble-bees inhabiting the Tatry Moun- 
tains. On the ground of these as common in the Tatry Moun- 
tains can be regarded: B. terrestris L., B. pyrenaeus PÉR., B. pra- 
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torum L. and B. mastrucatus GERST. since each of these species 
makes more than 10 per cent of the collection. Fairly common 
in the Tatra Mountains are: B. hortorum L., lucorun L. since 
they make more than 5 per cent of the collection. Rare are; 
B. agrorum F., B. hypnorum L. and B. lapidarius L. since 
they do not surpass 2 per cent of the collection. The remaining 
"species are very rare. I was successful in collecting one or more 
specimens and they together do not surpass 3 per cent of the 
total number of bumble-bees collected. 

The number of bumble-bees collected in respecitive locali- 
ties in the Tatry Mountains depends on the amount of flowering 
plants. It does not depend on altitude. In a small area abundant 
with flowers one can observe hundreds of bumble-bees during 
a very short time whilst in large areas sparsely covered with 
flowering plants one observes during the same time only several 
bumble-bees. This is why on the northern slopes, in dense 
forests of zone II and III and in rocky valleys almost no bumble- 
bees appear. Thus in the West Tatry Mountains, abundant 
in plants, there is a greater number of bumble-bees than in 
less florid High Tatry Mountains. The proportional quanti- 
tative composition of the respective species is, however, very 
similar in the West and High Tatry Mountains. 

The qualitative. and quantitative relations of Psithyrus 
LEP. species in the Tatry Mountains are given in Table II. 


Table II 
No. Name Number 
of specimens 

Me P. vestalis FOURCR. 6 

2. P. distinctus Pir. x 22 

3. P. rupestris F. 1 

4. P. campestris P. 5 

5. . P. barbutellus K. ? 
.6. P. silvestris (Lx».) 17 

7. | P. quadricolor LEP. 3 


‘It is evident from data in Table II that the commonest 
in the Tatry Mountains are. P. distinctus PÉR. and P. silvestris 
(LEP.). The very rare occurrence of Psithyrus Limp. species 
in the Tatry Mountains allows to assume that still other species, 
hitherto not observed may be found in this area. 
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3. The distribution of Bombus LATR. and Psithyrus LEP. species in the Polish part 
of the Tatry Mountains in dependence of the altitude 


The proportional eomposition of species given in Table I 
does not represent real relations. The data given in it have 
been calculated on the ground of the whole collection. ‘On the 
other hand in the same way one obtains for respective plant 
zones data shown in Table III. : 


Table III 
No Name sub-Alpine zone Alpine zone 
I II III IV Vie VAL 
1. B. hortorum L. ; 8,2 10,1 7 4,5 1,3 
9. B. subterraneus L. 0,4 0,4 0,7 1,3 
2. B. distinguendus Mon. 0,4 ? 
4. B. pomorum PANZ. ? 0,1 
5. B. elegans SEIDL. 0,8 ? ? 
7. B. ruderarius MÜLL. 2 2 
8. B. silvarum L. 6,6 ? 
9. B. lapidarius L. 1,7 1,5 0,8 
10. P. soroeensis Y. 3 l 0,7 
11. B. jonellus K. ? 
12. B. pyrenaeus PÉR. 15,5 : 12,5 F1 58 56 100 
13. B. pratorum L. 31,7 21 18 10 2,5 
14. B. hypnorum L. 6,5 3 
15. JB. terrestris L. 5 31,5 15 6 2,5 
16. B. lucorum L. 3,8 3. 9 14 1,4 
17. B. mastrucatus GERST. 6,5 12,3 31,7 1.3 35 


In plate III the numbers are written in files from I to VI 
denoting respeetive plant-zones in the Tatry Mountains. The 
interrogation mark (?) was given at species reported by pre- 
vious investigators; these species are not represented in col- 
lections available to me. | 

It follows from comparison of Table I with Table II that 
the proportional composition of species shows differences first 
of all in B. pyrenaeus PÉR., B. pratorum L. and B. terrestris L. 
In zone I and II the number of B. pratorum L. and B. terrestris L. 
surpass quantitatively that of B. pyrenaeus PÉR. In zone III, 
however, the proportional number of B. pyrenaeus PÉR. in- 
creases considerably and in Alpine zones it surpasses that 
of B. pratorum L. and B. terrestris L. which are in these zones 
"relatively rare. 
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Nine species given in Table II have been hitherto not 
found in the Alpine zöne. If they are not occurring in the regio 
mugheti it should be assumed that the different climate causes, 
that they cannot spread upwards. Among remaining forms 
two groups can be distinguished; in the first one I place B. sub- 
terraneus L., B. pyrenaeus PER. and B. mastrucatus GERST. 
the proportional composition of which in respective plant 
zones increases with the altitude, and to the second one B. hor- 
torum L., B. pratorum L. and B. terrestris L. the number of 
representatives of which decreases with the increase of the 
altitude. The proportional quantitative composition of B. lu- 
corum L. is still different. Values concerning this species increase 
up to zone IV (regio mugheti), then a sudden decrease occurs. 

The number of specimens of bumble-bees (in per cent) 
colleeted in respective plant zones is given in Table IV. 


Table IV 


plant zone per cent 


I 16,5 
II 42,6 
III 19,6 
IV 16,0 
V 5,3 
VI = 


The quantitavive differences between zone I and II given 
in Table IV do not represent real relations since I took more 
detailed investigations within the Tatry Mountains in-compa- 
rison with zone I. Nevertheless there is a quantitative difference 
between zone I and II, magnified in Table IV, caused by the 
amount of plants visited by bumble-bees. Zone I (Podhale) 
is converted in. major part into farmland. The quantitative 
differences between the bumble-bees fauna of zone II and 
higher plant zones can be explained by the same factor. The 
major part of meadows rich in plants appears in the Tatry 
Mountains in the valleys and thus there is the greatest number 
of bumble-bees. On larger accumulations of plants on the 
Tatry Mountains summits one ean observe the same number 
of bumble-bees as in similar accumulations of plants in zone II. 
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The assertion that the main factor controlling the quanti- 
tative occurrence of bumble-bees in respective plant zones 
of the Tatry Mountains depends on the amount of flowering 
plants and their accumulation within the investigated area 
seems to me to be the more exact since the bumble-bees are 
insects having good flying ability. It is not known hitherto 
how far from the nest the workers of the bumble-bees wander 
to collect food, but this distance may amount to some kilometres 
(MOLITOR 1937) since bees (Apis mellifica L.) are looking for 
food in a distance of even 12 km from the hive (FRISCH). 
Therefore it would be best define the distribution of bumble- 
bees in dependence on the altitude on the ground of found nes- 
ting places. Within the Tatry Mountains I have found myself 
or I have literature data concerning only a few nests. In Table V 
the nesting places of bumble-bees according to plant zones 
are given. 


Table V 
No. Name TIE 
l. B. hortorum L. + 
2. B. hypnorum L. + 
3. B. terrestris L. SEE 
4. B. mastrucatus GERST. + 


Because of too fragmentary data it is, however, not possible 
to define the distribution of bumble-bees in dependence on the 
altitude. From the descriptions of the behaviour of male bumble- 
bees (A. Haas 1946, 1948, 1949, A. FRANK 1941) it follows 
that they do not fly very far from the nest. Thus it seems very” 
probable that the presence of males in a given plant zone se- 
veral hundred metres wide in the Tatry Mountains points out 
simultaneously to nesting at that altitude. In Table VI the 
presence of males in respective plant zones is given. 

The comparison of Table II with Table VI allows to draw 
the following conclusions; 

1. In zone IV (regio mugheti) four bumble-bee species are 
nesting: B. hortorum L., B. elegans SEIDL., B. terrestris L. 
and B. lucorum L. 

2. In zone V (regio alpina) three species are nesting; B. pyrenaeus 
PÉR., B. pratorum L. and B. mastrucatus GERST. 
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Table VI 
sub-Alpine zone Alpine zone 
DO Name i. W Hi V w wi 
1. B. hortorum L. | | + 
2. B. subterraneus L. 4- + 
3. B. distinguendus Mor. 
4. B. pomorum PANZ. 
B. B. elegans SEIDL. A 
6. B. agrorum YF. + 4E 
7. B. ruderarius MÜLL. + 
8. B. silvarum L. 
9. B. lapidarius L. "E 
10. B. soroeensis F. ae s 
ll. B. jonellus K. 
12. B. pyrenaeus PER. + + zi TE 
13. B. pratorum L. : + JE ME SL au 
14. B. hypnorum L. d 
15. B. terrestris L. + + SD SE 
16. B. lucorum L. + 3 4 ale 
17. B. mastrucatus GERST. + + | - | 


3. Species nesting above alpine zone are, except B. elegans 
SEIDL. the commonest bumble-bees in the Tatry Mountains. 

4. Females and workers occur one plant zone higher than 
the males. 

5. Since the males of B. pratorum L. and B. mastrucatus GERST. 
have been found in zone V (regio Alpina) it may be supposed 
that females and workers of these species can be found 
in zone VI (regio subnivalis). 

e The distribution of Psithyrus LEP. species in dependence 

on the altitude is more difficult to determine because of their 

rarity in the Tatry Mountains and, following from this, the 
small number of specimens collected. 

In Table VII the number of specimens of Psithyrus LEP. 
species collected in respective plant zones is given. 

In Table VII the interrogation mark (?) denotes places 
where insects were found by J. NOSKIEWICZ (1920). It follows 
from data given in this table that all species known from zone I 
(Podhale) have been found in the Tatry Mountains, too, but 
their number generally decreases with the increase of altitude. 

The knowledge of the distribution of bumble-bees, the 
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Table VII 
sub-Alpine zone Alpine zone 
se R I M. ur vw vw 
1. P. vestalis FOURCR. 12 6 
9. P. distinctus PER. 15 16 3 2 1 
3. P. rupestris F. 3 1 
4. P. campestris P. 14 1 1 
5. P. barbutellus K. 11 ? 
6. P. silvestris (LEP.) 3 13 1 
7. P. quadricolor LEP. 2 3 ? 


hosts of Psithyrus LEP. species, in dependence on the altitude, 
and first of all the knowledge of their probable nesting places 
allows to determine the maximal limits of the distribution 
of Psithyrus LEP. species in dependence on the altitude. 


Table VIII 


sub-Alpine zone Alpine zone 


No. Name I MIW IV V VI Host 

1. P. vestalis Fourcr. + + 0 0 B. terrestris L. 

2. P. distinctius PÉR. + + c + + B. meorum ‘L. 

3. P. rupestris F. + + B. lapidarius L. 

4. P. campestris P. + + + 0 Horto-, Agro- and 
Pratobombus VOGT. 

5. P. barbulellus K. +- + 0 B. elegams Pz. 

6. P. silvestris (LEP.) + + 0 eb c Pratobombus VOGT. 

7. P. quadricolor LEP. + + 0 + 


$ 


In Table VIII mark + denotes zones where respective species 
were found and mark 0 zones where their occurrence is pro- 
bable. The hosts are given in this Table too; the highest places . 
of their nesting are given in Table V. 

It follows from the above table that the major part of Psi- 
thyrus LEP. species of the Tatry Mountains is distributed up 
to above the border of the Alpine zone; P. rupestris F. only 
is an exception here. 

The results of my investigation of the Bombus. Latr. and 
Psithyrus Lep. group and their distribution in the Tatry 
Mountains in dependence on the altitude are given. in plots I 
and II. In plots II and IV there are data concerning Bombus 
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according to J. NOSKIEWICZ'S work (1920). In plot V there 
are hitherto known data (NOSKIEWICZ 1920) concerning the 


Plot I | Piot II 


| 

700 1250 1550 1800 2300 2499 700 1250 1550 1800 2300 
Plot III Plot U 

7 BR | eo 

700 1250 1550 1800 2300 2499 700 1250 1550 1800 


700 1250 1550 1800 2300 


distribution of Aculeata, without Bombus LATR. and Psithyrus 
LEP. species, in dependence on the altitude. 

On the axis of ordinates of plots I—V the altitudes above 
sea level according to the accepted division into plant zones 
and on axis of abcisse the number of species known from 
a given zone are given. 
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The differences between plots I and III as well as between 
II and IV point out to the improved knowledge of the Bombus 
LATR. and Psithyrus LEP. fauna of the Tatry Mountains. 
Plot V shows the faunistic border found for the Aculeata in 
the Tatry Mountains by J. Noskrewicz (1920). The compari- 
son of plots I and II with plot I, however, shows that there 
is no distinet faunistie border for Bombus LATR. and Psithyrus 
LEP. species since curves characterizing their distribution 
in dependence on the altitude fall down with the increase of 
the altitude. Plot V shows also that all Aculeata except Bombus 
LATR. and Psithyrus LEP. are not distributed in the Tatry - 
Mountains higher that the border of the Alpine zone (1600 m 
above sea level) and that only Bombus LATR. and Psithyrus 
LEP. species surpass that border reaching up to the highest 
summits. 

Bombus LATR. and Psithyrus LEP. are not, however, the 
sole representatives of the Aculeata group in the alpine zone 
of the Tatry Mountains. In Prof. Dr. R. WOJTUSIAK'S collec- 
tions and in materials collected by myself there are following 
species presented below according to accepted plant zones; 
IV. Vespa norvegica F. 1 9 Krzyzne, 29. VIII. 1956 on Cam- 

panula sp. 

V. silvestris Scop. 1 9 New for the Polish part of the Tatry 

Mountains. Krzesanica 3. IX. 1956 on Aconitum sp. 

V. saxonica F. 2 99. New for the Polish part of the Tatry 

Mountains Dolina Gasienicowa 6. VII. 1955 on V. myrtillus L. 

It nests in Pinus mughus L. 

V. rufa L. 19. Kominy Tylkowe 10. IX. 1956. 

Andrena lapponica ZETT. 3 99 Dolina Gasienicowa 6. VII. 

1955 on V. myrtillus L. and Kasprowe Uhrocie 9. VIII. 1955 
on Thymus sp. 
V. Apis mellifica L. 1 9. Ciemniak 3. IX. 1956. 


II. ZOOGEOGRAPHICAL CONSIDERATIONS ON BOMBUS Lam. 
AND PSITHYRUS Ler. GROUP OF THE TATRY MOUTAINS 


Results of investigations of Bombus LATR. and Psithyrus 
LEP. species of the Polish part of the Tatry Mountains present 
almost a complete faunistic outline of the discussed area. 
Some supplements may still be expected in the Psithyrus LEP. 
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group which, because of their rarity are difficult to work out. 
The obtained data concerning discussed genera provide an 
abundant material suitable for comparative studies on Bombus 
LATR. and Psithyrus LEP. species distributed in the Polish 
part of the Tatry Mountains the Czechoslovak part of these 
mountains, in Polish and Czechoslovak Lowlands and in moun- 
tains of Central Europe. 


1. Distribution of Bombus LATR. and Psithyrus LEP. species in the Polish and Cze- 
choslovak Tatry Mountains j 


There is no separate publication concerning Bombus LATR. 
and Psithyrus LEP. species in the Czechoslovak Tatry Moun- 
tains as yet. Among faunistice papers of Czechoslovak, Polish, 
Hungarian, and German authors (DALLA-TORRE 1878, MAY J. 
1938, 1948, SNIEŻEK J. 1894, 1910, WIERZEJSKI A. 1868, 
1874, NoskrEWICZ J. 1920, Moscary H. 1918) there are very 
fragmentary data concerning the occurrence of groups discu- 
ssed here on the southern slopes of the Tatry Mountains. In 
Table IX there are hitherto known data concerning Bombus 
LATR. and Psithyrus LEP. species of the Polish and Czecho- 
slovak Tatry Mountains. 

In Table IX mark + denotes reported occurrence of res- 
pective species, mark? the probable occurrence of it, since 
nothing speaks against assuming their distributions in the. 
Czechoslovak part of the Tatry Mountains as they are species 
widely distributed in Europe. 

It follows from Table IX that all species occurring in the 
Polish part of the Tatry Mountains occur in the Czechoslovak 
part as well. Psithyrus meridionalis RICH. known only from 
the southern slopes of the Tatry Mountains should be in future 
also found in the Polish part of these mountains or in zone I 
(Podhale). 

I have found no data concerning the distribution of Bombus 
LATR. and Psithyrus Lup. in the Czechoslovak part of the 
Tatry Mts. in dependenee on the altitude in any materials 
available to me. It is possible, however, to define on ground 
of the knowledge of the distribution of respective species in 
the Polish part of the Tatry Mountains and their connection 
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Table IX 
s Polish Tatry Czechoslovak 
for Mts. Tatry Mts. 
1. B. hortorum L. + ? 
2. B. subterraneus L. + + 
3. B. distinguendus Mor. + + 
4. B. pomorum PANZ. 4 ? 
5. B. elegans SEIDL. 4- zb 
6. B. agrorum F. + + 
7. B. ruderarius MÜLL. + SE 
8. B. silvarum L. + oe 
9. B. lapidarius L. + ? 
10. B. soroeensis F. > + 
11. B. jonellus K. ae ? 
12. B. pyrenaeus PÉR. + ? 
13. B. pratorum L. 4- ? 
14. B. hypnorum L. + + 
15. B. terrestris L + + 
16. B. lucorum L. a q 
17. B. mastrucatus GERST. JE + 
18. P. vestalis FOURCR. + + 
19. P. distinctus PÉR. + ? 
20. P. rupestris Y. 4- + 
21. P. campestris P. + ? 
99. P. barbutellus K. + ? 
23. P. silvestris (LEP.) + ? 
24. P. quadricolor LEP. + + 
95. P. meridionalis Ricu. ? 


+ 


with plant zones the altitude limits of these forms in the Cze- 
choslovak part of these mountains. Similarly as in the Polish 
part of the Tatry Mountains Bombus distinguendus MOR., 
B. pomorum Panz., B. ruderarius MULL., B. siwarum L., B. la- 
pidarius L., B. soroeensis F., B. jonellus K., B hypnorum L., 
Psithyrus vestalis FOURCR., P. rupestris: F. and P. barbutellus K. 
are distributed in zones II and III. The remainig species, 
B. hortorum L., B. elegans SEIDL., B. pyrenaeus PÉR., B. pratorum 
L., B. terrestris L., B. lucorum L., B. mastrucatus GERST., 
P. distinctus PÉR., P. campestris P., P. silvestris (LEP.) and 
P. quadricolor LEP. in the Alpine zone. In addition it may 
be supposed that in the Czechoslovak part of the Tatry. Moun- 
tains some species may spread higher than in the Polish part 

3% 
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Table X 
: 5 5 Czechoslovak 
No. Name Polish Lowland Tatry Mts. Lowland 
l. B. hortorum L. — 
2. B. ruderatus F. 
3. B. subterraneus L. — 
4. B. distinguendus Mor. — 
5. JB. fragrans PALL. 
6. B. pomorum PANZ. SS 
7. B. elegans SEIDL. má 
8. B. agrorum F. — R 
9. B. hwmilis ILL. .—— 
10. B. muscorum F. — 
ll. B. laesus Mor. 
12. B. ruderarius MÜLL. — n Üe%“ e >? s> 
13. B. silvarum L. —— c ÜT 
14. B. equestris F. — 
15. B. schrenki Mor. — 
16. B. confusus SCHENCK. | ——— ———— 00 eee 
17. B. lapidarius L. = 
18. B. sichel RAD. 
19. B. soroeensis F. e 
20. B. jonellus K. 
21. B. pyrenaeus PÉR. 
22. B. pratorum L. R RZ 
23. B. hypnorum L. — — H Qj —,>——,< h]2..h 
24. B. terrestris L. DLL ROL 
25. B. lucorum L. — — < o-— ossss s # SF 
26. B. mastrucatus GERST. 
27. P. vestalis FOURCR. —T—VSVs J R .— 
28. P. distinctus PER. RZEZ EEE AO i 
29. P. rupestris F. SSS 
30. P. campestris Pz. ee N ea 
31. P. barbutellus (K.) N ee MA JS uence 
32. P. maxilosus (KLUG.) case c quU 
33. P. silvestris (Lep.) Ego fue eee eee 
34. P. norvegicus SP.-SCHN. R M LE uo UM MA 
35. P. quadricolor LEP. SĘ 
36. JP. meridionalis RICH. 


on account that the former part has southern exposure and more 
fine days in comparison with the colder and more clouded 
Polish part. 
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2. Bombus LATR. and Psithyrus LEP. species of the Polish and Czechoslovak Lowland 


In Table X the distribution of the members of the discussed 
genera in the Polish and Czechoslovak Lowland is given (con- 
tinuous line). Species the occurrence of which is very probable 
on acount of their wide distribution in Europe are taken under 
consideration too (interrupted line). 

It follows from this table that some species such as B. elegans 
SEIDL., -B. jonellus K., B. pyrenaeus PER. and B. mastrucatus 
GERST. occur only in the Tatry Mountains and do not occur 
in the Lowlands of both countries. 

Thirteen Bombus LATR. and six Psithyrus LEP. species 
from those given in Table X inhabit all parts of Poland, Tatry 
Mountains and Czechoslovakia. The remaining species may 
be divided into such which occur in the Polish and Czechoslovak 
Lowland, but do not reach the Tatry Mountains (B. muscorwm F., 
B. confusus SCHENK. and P. norvegicus Sp.-ScHN.) and such 
which are known only either from the Polish or Chechoslowak 
Lowland. To the later group belong B. fragrans PALL., B. lae- 
sus MoR., B. schrenki Mor. and B. sicheli RAD. found only 
in Poland and P. maxillosus (KLUG.) observed in Czechoslovakia. 
Psithyrus quadricolor LEP. occurs in the Polish Lowland as 
well as in the Tatry Mountains in the Polish as well as in the 
Czechoslovak part, but besides Tatry Mountains it does not 
oceur in Czechoslovakia (May 1943). : 


3. Bombus LATR. and Psithyrus LEP. species of the Tatry Mountains 
and the Carpathians 


In order to illustrate the relations of distribution of the 
discussed groups within the whole Carpathians in Table XI 
the occurrence of respective species in the Tatry Montains, 
Western and Eastern Beskid and the Romanian Carpathians 
is presented. In this table, as in the previous one, areas in which 
the mentioned species were found are marked with the conti- 
nuous line and the probable distribution limits — by the 
intérrupted one. 

It follows from this table that 18 Bombus LATR. and 4 
Psithyrus LEP. species inhabit the whole area of the Carpat- 
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Table XI 

No. Name Tatry Mts. W. Beskid E. Beskid Rom. Car. 
1. B. hortorum L. 

2. B. ruderatus F. —— en 

3. B. subterraneus L. . | ————— ———————— «MA 

4. B. distinguendus MOR. —— sm 

5. JB. argilaceus SCOP. 

6. B. gerstaeckeri MOR. 

7. B. pomorum Panz. EE 
8. B. elegans SEIDL z. 
9. B. agrorum F. RZA ZEE a 
10. B. humilis IL. — 4 44 e ——Y J... 

16 B- muscorum BH = e - o0 NR TU aa 

12. B. laesus MOR. — Yə 

13. B. ruderarius MÜLL. M CO ut NERIS NEM Mr ee el Cap NUS 
14. B. silvarum L. SS TUNMSEME T I ll i i ia: 
15. B. equestris F. Lose 

16. B. confusus SCHENCK. 

17. B. lapidarius L. —  — 
18. . B. soroeensis Y. ss 
19. B. jonellus K. 

20. B. pyrenaeus PER. $$ es 

21. B. pratorum L. — Y AT 
22. B. hypnorum L. —————————— 
23. B. terrestris L. ——————————— ——— 
24. B. lucorum L. ———— M à 

25. B. mastrucatus GERST. | ———————————————————— 
26. B. vestalis FOURCR. ——————————— 
97. B. distinctus PER. eee 
28. P Erupestris F. nee 

29. P. campestris Pz. — : 

30. P. barbutellus (K.) —TTT 

31. P. maxillosus (KLUG.) 

39. P. silvestris (LEP.) ———M eI 

33. P. norvegicus SP.-BCHN. ea 

34. P. quadricolor LER. | ————— s 

35. P. meridionalis RICH. 


hians. Here belong species very widely distributed (B. hortorum 
L., B. ruderatus F., B. subterraneus L., B. agrorum F., B. ru- 
derarius MULL., B. siwarum L., B. soroeensis F., B. terrestris L., 
B. lucorum L., B. lapidarius L., B. pratorum L., B. hypnorum L., 
B. distinguendus MOR., B. pomorum PANZ., P. vestalis FOURCR., 
P. distinctus PÉR., P. rupestris F. and P. campestris P.) living 
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in lowlands as well as in mountains and in addition montane 
species such as B. elegans SEIDL., B. pyrenaeus PER. and B. mas- 
trucatus GERST., B. jonellus K. is hitherto observed in the Tatry 
Mountains and in the Carpathians in the Romanian People's 
Republic, B. confusus SCHENCK. only in the Eastern Beskid 
and the Romanian Carpathians, B. laesus MoR. in the Western 
Beskid and the Romanian Carpathians, it is therefore very 
probable that the last one occurs also in the Eastern Beskid. 
B. gerstaeckeri Mor. and B. argilaceus Scop. are reported thus 
far only from the Carpathians. The occurrence of B. alpinus L. 
in Romania needs confirmation since it was reported (PITT- 
IONI B. 1938) as only one specimen from Mehadia. 

"Among Psithyrus LEP. species interesting are the following 
species: P. maxillosus (Kıuc.) and P. barbutellus (K.), the 
former of which is distributed in the Romanian Carpathians 
and in the Eastern Beskid and the other in the Eastern and 
Western Beskid and in the Tatry Mountains. From the remai- 
ning species P. norvegicus SP.-SCHN. is known only from the 
Romanian Carpathians, but it may be found in Beskid, and 
P. meridionalis RICH. and P. quadricolor Lep. reported from 
the Tatry Mountains, both of which are probably distributed 
also in the Western Beskid. 


4. The fauna of Bombus LATR. and Psithyrus LEP. 
species of the Tatry and Sudeten Mountains 


The list of species known from the Tatry and Sudeten 
Mountains is given in Table XII. In it the mark + denotes 
the attested occurrence and mark ? the probable distribution 
of the forms in question. 

It is evident from Table XII that the major part of men- 
tioned species occurs in the Tatry as well as in the Sudeten 
Mountains. Only one species of bumble-bee, B. pyrenaeus PÉR. 
and one of Psithyrus LEP., P. quadricolor LEP. are known 
only from the Tatry Mountains. B. ruderatus F. and P. norve- 
gicus Sp.-SCHN. belong to forms living in the Sudeten and 
not found in the Tatry Mountains; these, however, may be 
still found in the Tatry Mountains. The distribution of B. con- 
fusus SCHENCK., B. mucsorum F. and P. maxillosus (KruG.) 
does not extend beyond the Tatry Foreland. 
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Table XII 
No. Name Tatry Mts. Sudeten Mts. 
l. B. hortorum L. + 4 
2. B. ruderatus F. ? dE 
3. B. subterraneus L. + + 
4. . B. distinguendus Mon. + + 
5. B. pomorum PANZ. + + 
6. B. elegans SEIDL. + 4L 
7. B. agrorum F. + + 
8. B. humilis ILL. + 
9. B. muscorum F. + 
10. B. silvarum L. + + 
ll. B. ruderarius MÜLL. + + 
12. B. equestris F. 7 + 
13. B. confusus SCHENCK. + 
14. B. lapidarius L. + + 
15. B. soroeensis F. + + 
16. B. jonellus K. + + 
17. B. pyrenaeus PÉR. aÉ 
18. B. pratorum L. 4 + 
19. B. hypnorum L. + + 
20. B. terrestris L. == + 
21. B. lucorum L. + + 
22. B. mastrucatus GERST. an oe 
23. P. vestalis: FOURCR. 4 E 
24. P. distinctus Pir. + AL 
25. P. rupęstris F. + + 
26. P. campestris Pz. + ap 
27. P. mawillosus (Krua.). = 
28. P. barbutellus (K.). + de 
29. P. silvestris (LiEP.) + at 
30. P. norvegicus Sp.-Scun. 
31. P. quadricolor LEP. un + (2) 
32. P. meridionalis RICH. + + 


5. The fauna of Bombus LATR. and Psithyrus LEP. 
species of the Tatry and Balkan Mountains 


The list of species known from the Tatry and Balkan Moun- 
tains is given in Table XIII. In it the mark + denotes the 
attested occurrence and mark ? the probable distribution 
in both areas. 

Only five species given in Table XIII, viz. B. distinguendus 
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Table XIII 


No. Name Tatry Mts. Balkan Mts. 
1. B. gerstaeckeri Mor. + 
2. B. hortorum L. -+ + 
3. B. ruderatus F. ? ? 
4. B. argillaceus Scop. + 
5. B. subterrameus L. + + 
6. D. distinguendus Mor. + 
7. B. pomorum Pz. + ? 
8. B. elegans SEIDL. + + 
9. B. alboluteus PALL. + 
10. B. armeniacus RAD. + 
ll. B. scytes (SKOR.) + 
12. B. agrorum F. + + 
13. B. humilis ILL. 2 "FR 
14. B. muscorum, F. +. 
15. B. ruderarius MÜLL. le T 
16.. B. silvarum L. -+ + 
17. B. equestris Y. ? + 
18. B. zonatus SM. + 
19. B. laesus MOR. SE 
20. B. mucidus GERST. +(?) 
21. B. soroeensis F. + + 
22. B. terrestris L. JE zs 
28. B. lucorum L. + + 
24. B. alpinus L. ? 
25. B. lapidarius L. + 4- 
26. B. alticola KRIECHB. ae 
27. B. jonellus K., + L 
28. B. pyrenaeus PER. + + 
29. B. pratorum L. + + 
30. B. hypnorum L. + + 
31. B. haematurus KRIECHB. + 
32. B. lapponicus ssp. hypsophilus SKOR. + 
33. . B. mastrucatus GERST. + + 
34. B. vorticosus GERST. ab 
35. B. niveatus KRIECHB. + 
36. P. vestalis FOURCR. + + 
37. P. distinctus PÉR. 3r xis 
38. P. rupestris F. + + 
39. P. campestris P. + + 
40. P. mazillosus (KLUG.) at 
41. P. barbutellus K. dE RE 
42. P. silvestris (LEP.) zs Si 
43. P. norvegicus SP.-SCHN. ? 
44. P. quadricolor LEP. + 
45. P. meridionalis LEP. + ? 
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MoR., B. ruderatus F. (?), P. barbutellus K., P. meridionalis LEP. 
(?) and P. quadricolor LEP. do not occur in the Balkan Moun- 
tains. On the other hand thirteen species known from the 
Balkan Mountains do not inhabit the Tatry and Beskid Moun- 
tains (Table XI). These are: B. gerstaeckeri Mon., B. argillaceus 
ScoP., B. alboluteus PALL., P. armeniacus RAD., B. scytes 
(SKOR.), B. zonatus SM., B. mucidus GERST., B. alticola KRIECHB. 
B. haematurus KRIECHB., B. lapponicus ssp. hypsophillus 
SKOR., B. vorticosus GERST., B. niveatus KRIECHB. and P. ma- 
xillosus (KLuG.). Besides the two species, viz. B. muscorum F. 
and B. laesus MOR., known from the Balkan and Beskid idu 
tains do not occur in the Tatry Mountains. 


6. The fauna of Bombus LATR. and Psithyrus LEP. 
species of the Tatry Mountains and the Alps 


In table XIV a list of species of Bombus Latr. and Psi- 
thyrus LEP. inhabiting the Tatry Mountains and the Alps is 
given. In it the mark + denotes the attested occurrence and 
mark ? their probable distribution. 

The comparison of the Tatric and Alpine species is as fol- 
lows. All species known from the Tatry Mountains are reported 
also from the Alps; B. ruderatus F. and quadricolor LEP. are 
reported from the Alps only by DALLA-TORRE (1878). Many 
species on the other hand do not occur in the Tatry Mountains. 
These species may be divided into three groups; in the first 
one I place forms distributed also in the Beskid Mountains, 
viz. B. muscorum F., B. laesus MOR., B. equestris F. and B. con- ` 
fusus SCHENCK. To the second group belong species not occur- 
ring in the Beskid Mountains, viz. B. gerstaeckeri MoR., B. argi- 
laceus SCOP., B. mucidus GERST., B. alpinus L., B. alticola 
KRIECHB., B. lapponicus F. and: B. mendax Gier. To. the 
thirs group belong P. maxillosus (KLUG.) distributed in the 
Alps, the Carpathians and in the Eastern Beskid. 

The maximal altitude limits of the respective species in 
the Alps are known from papers by PrrrioNi (1938, 1940). 
The comparison of the distribution of the species in question 
in dependence on the altitude is given in Table XV. 

In order to determine the difference in distribution of 
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Table XIV 


Name 


No. Tatry Mts. the Alps 
l. B. gerstaeckeri MOR. + 
9. B. hortorum, L. + + 
3. B. ruderatus F. 2 + 
4. B. argillaceus Scop. + 
5. B. subterraneus L. + + 
6. B. distinguendus Mon. + -+ 
7. B. fragrans PALL. + 
8. B. pomorum PANZ. + + 
9. B. elegans SEIDL. EE + 
10. JB. agrorum F. + + 
11. B. humilis ILL. 2 + 
19. B. muscorum F. + 
13. B. ruderarius MÜLL. + -- 
14. B. silvarum L. za + 
15. P. equestris F. ? -+ 
16. B. laesus MOR. + 
17. B. mucidus GERST. + 
18. B. soroeensis F. + + 
19. B. terrestris L. =E + 

20. JB. lucorum L. + + 

21. B. alpinus L. == 

22. B. lapidarius L. + HE 

23. B. alticola KRIECHB. T 

24. B. jonellus K. + -+ 

25. B. pyrenaeus PÉR. a. + 

26. B. pratorum L. + dE 

27. B. hypnorum L. SE aE 

28. B. lapponicus F. + 

29. B. lugubris SP.-SCHN. -- 

30. B. mastrucatus GERST. + + 

31. B. confusus SCHK. abs 

32. B. mendax GERST. zh 

33. P. vesialis FOURCR. ze + 

34. P. distinctus PÉR. 4- ae 

35. JP. rupestris F. + ` + 

36. P. campestris Pz. tu + 

37. P. maxillosus (KLuG.) ab 

38. P. barbutellus K. 4 + 

39.. P. silvestris LEP. 4- + 

40. P. norvegicus SP.-SCHN. 7? 

4l. P. quadricolor LEP. - + 

42. P. flavidus (EVERSM.) oL 

43. P. meridionalis LEP. | + 
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Table XV 
The maximal The difference of the 
NG Namó altitude in the vertical distribution 
in the Alps and the 
Tatry Alps Tatry Mts 
2300 100 
1. B. hortorum L. 1800 2400 600* 
9. B. subterraneus L. 2300 2000 — 300 
3. B. distinguendus MOR. 950 500 — 450 
4. B. elegans SEIDL. 1800 2500 700 
5. JB. agrorum F. 1550 2000 450* 
6. B. humilis JLL. 950 2000 1050 
7. B. muscorum F. 1200 
8. B. ruderarius MÜLL. 1250 2200 950 
9. B. siwarum L. 1250 _ 1600 350 
10. B. equestris F. 800 
11. P. laesus MOR. 300 
12. B. soroeensis F. 1550 2600 1050 
13. B. lapidarius L. 1550 2000 450* 
14. B. jonellus F. 1550 1700 150 
2499 201 
15. B. pyrenaeus PER. 2300 2700 400* 
16. B. pratorum L. 2300 2500 200* 
17. B. hypnorum L. 1550 2000 450* 
2300 250 
18. B. terrestris L. 1800 2550 750* 
: 2300 300 
19. B. lucorum L. 1800 2600 800* 
20. B. mastrucatus GERST. 2300 2700 400* 
91. B. confusus SCHENCK. 820 
22. P. vestalis FOURCR. 1550 1100 —450 
23. P. distinctus PER. 2300 1600 — 700 
24. P. rupestris F. 1250 2500 1250 ^ 
25. P. campestris L. 1550 1600 50 
26. P. barbutellus K. 1250 1600 350 
Pile F 1800 1298 — 602 


species oceuring in the Tatry Mountains as well as in the Alps 
in dependenee on the altitude, the common forms are most 
useful since data concerning them are most exact. These species 
are marked in the table by an asterisk. They are B. hortorum L., ` 
B. agrorum F., B. lapidarius L., B. pyrenaeus PÉR., B. pratorum 
L., B. hypnorum L., B. terrestris L., B. lucorum L., and B. mas- 
trucatus GERST. The difference of the distribution of these spe- 
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cies in the Alps and Tatry Mountains in dependence on the alti- 
tude is about 500 m above sea level and therefore it approaches 
the value of the difference between the Alpine zone in the Alps 
and in the Tatry Mountains. This assumption is supported 
by observations presented in the faunistic part of this paper, 
viz. that respective apecies do not oceur beyond limits or 
defined plant zones (Table III and IV). The least values of 
the difference of distribution in dependence on the altitude 
(150 and 200) appear for B. jonellus F. and B. pratorum L. 
I have given two altitudes for B. hortorum L., B. terrestris L., 
B. lucorum L. and B. pyrenaeus PÉR. since these species are 
fairly common up to 1800 m (2300 m) above sea level and up 
to 2300 m (2499 m) above sea level a few specimen have been 
found as yet. 

To species rarely occuring in the Tatry Mountains, marked 
in Table VI belong B. elegans SEIDL., B. ruderarius MULL., 
B. silvarum L., B. soroeensis F., B. jonellus F. and B. hypnorum L. 
Among these B. soroeensis F., B. humilis JLL. and P. rupestris F. 
present differences in the distribution in dependence on the 
altitude of about 1000 m above sea level. This points out to 
the possibility of finding these species above the limit of the 
Alpine zone. Faunistie data confirm this assumption only in 
case of B. soroeensis F. the males of which are known from 
zone III (Regiel górny). The too low values of the differences 
of distribution of B. jonellus F. and B. silvarum L. in the Alps 
and in the Tatry Mountains allow to assume that B. jonellus F. 
is distributed in the Tatry Mountains even in zone IV (regio 
mugheti) and B. silvarum L. in zone III (Regiel górny). For 
the remaining species (mainly Psithyrus LEP.) occurring very 

rarely in the Tatry Mountains and in the Alps the differences 

are generally negative, i. e. from the Tatry Mountains they 
are reported from greater altitudes than from the Alps. This 
is caused probably by the very detailed investigations having 
been performed in the Tatry Mountains region. Therefore one 
can assume that these species will be found in the Alps in much 
greater altitudes than up to now sinee their hosts were found 
in such altitudes already. 

In Table XV are given also species reported from the Alps 
and Beskid Mountains but not occurring in the Tatry Moun- 
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tains, viz. B. muscorum F., B. equestris K., B. laesus Mom. 
and B. confusus SCHENCK. It follows from the altitudes which 
they reach in the Alps that they will not be found in the Tatry 
Mountains since in the Alps they oceur in too low altitudes: 


7. The fauna of Bombus LATR. and Psithyrus LEP. 
species of the Tatry Mountains and Central Europe Mountains 


Almost all Bombus LATR. and Psithyrus LEP. species occur- 
ring in the Tatry Mountains are known also from other Central 
European mountains (B. distinguendus MoR. does not occur 
in the Balkans and B. meridionalis LEP. is not known thus 
far from the Beskid Mountains) since they are forms inhabi- 
ting large areas in Europe. The species occurring in the Tatry 
Mountains belong to the following zoogeographical groups 
(According to PITTIONI 1948, 1942): 

1. Palearctie group: 

B. rupestris F., P. campestris PANZ., P. distinctus PER., 

P. barbutellus K. 

2. Ruropean-Siberian group: i 

B. hortorum L., B. subterraneus L., B. distinguendus MOR., 

B. pomorum PANZ., B. humilis ILL., B. silvarum L., B. eque- 

stris F., B. jonellus K. B. soroeensis F., B. pratorum L., 

B. hypnorum L., B. lucorum L. P. silvestris LEP., P. quadri- 

color LEP. 

3. European-Mediterranean group: 

B. terrestris L., P. vestalis FOURCR. 
4. European group: 

B. ruderarius MULL., B. lapidarius L. 
5. Montane group: 

B. elegans SEIDL., B. mastrucatus GERST., B. pyrenaeus 

PÉR., P. meridionalis LEP. 

Bombus LATR. and Psithyrus LEP. species known from 
the mountains of Central Europe but not occuring in the Tatry 
Mountains, can be divided into two groups. In the first one I 
place those which are known also from the Beskid Mountains 
and the Polish Lowland. They belong to the following Z00- 
geographieal groups: 

6. Holopalearetie group: 

B. laesus MOR. 
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1. Holoeuropean-Siberian group: 

B. muscorum F. 

8. Central Buropean group: 

B. confusus SCHENCK. 

The second group of species consits of forms not known 
from the Tatry and Beskid Mountains. These ee belong 
to the following zoogeographical groups: 

9. Pontie group: 
B. argillaceus SCOP., B. scytes (SKOR.), B. zonatus. SM., 
P. maxillosus (KLuG.). 

10. Ponto-Turkenian group: 
B. fragrans PALL. 

11. Eastern Mediterranean group: 

B. alboluteus PALL., B. bureschi PITT., B. armeniacus RAD., 

B. haematurus KRIECHB. B. vorticosus GERST., B. niveatus 

KRIECHB. 

12. Montane group: 
B. gerstaeckeri MOR., B. alticola. KRIECHB., B. mucidus 
GERST., B. mendax GERST. 

13. Boreal-Alpine group: 

B. lapponicus F., B. lugubris SP.-SCHN., B. alpinus L., 

P. flavidus (EVERSM.). 

The causes why the above mentioned species do not occur 
in the Tatry Mountains should be regarded separately for 
both previously mentioned groups of species. The lack of 
forms belonging to the first group of species can be explained 
taking under considerations the climatic conditions prevailing 
in the Tatry Mountains. These species are not distributed in 
the Tatry Mountains as well as in the Alps above zone II 
(Regiel) (Table XV). The Pontic, Ponto-Turkmenian and 
Eastern-Mediterranean species which are placed in the second 
group are distributed in South Easter Europe. These limits 
run south of the parallel-running part of the Carpathians. 
The montane species occurring in the Tatry Mountains (B. py- 
reneus PER., B. elegans SEIDL. and B. mastrucatus GERST. 
as well as P. meridionalis LEP.) are distributed in all of Central 
and Southern Europe and in the Caucassus. The montane species 
not known from the Tatry Mountains are distributed only 
in the Alps, the Pyrenees and the Balkan. The boreal Alpine 
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species not distributed in the Tatry Mountains, viz. B. alpinus L. 
occurring beyond the boreal regions only in the Alps, B. lappo- 
nicus ssp. hapsophilus SKOR. only in the Alps and high moun- 
tains of the Balkan Peninsula, P. flavidus ssp. alpium RICH. 
only in the Alps and the Pyrenees (the occurrence of this spe- 
cies in the Balkan Peninsula is doubtful) It follows from 
these considerations that in the Tatry Mountains there occur 
only these montane species which are very widely distributed 
in the European mountains reaching to the Caucasus. The 
remaining montane and boreal-Alpine forms, not known from 
the Tatry Mountains do not pass over the faunistic border. 

The poorness of the Bombus LATR. and Psithyrus LEP. 
fauna in the Tatry Mountains comes then from the geographi- 
cal position of these. mountains. The Tatry Mountains are 
the coldest mountain region in the Central Europe. The south- 
eastern faunistic elements do not reach them since they are 
separated from the South-Eastern Europe by the parallel- 
running Carpathian ranges. The montane species occurring 
in the Alps and the high mountains of the Balkan not known 
from the Carpathians, belong to montane forms connected 
with the Mediterranean region. On the other hand incompre- 
hensible is the fact of the lack of the boreal-Alpine elements 
in the Carpathians (B. alpinus L.) needs not to be considered 
here as the occurrence of this species in Mehadia was not con- 
firmed since about 100 years. It can be neither explained by 
the contemporaneous climatie conditions nor by the influence 
of the Glacial age.: _ 


HI. THE BIOLOGICAL AND PHENOLOGICAL OBSERVATIONS 
ON THE GENUS BOMBUS Lane. IN THE POLISH PART OF THE 
TATRY MOUNTAINS 


1. The nourishing of bumble-bees 


The observations concerning the nourishing of bumble- 
bees in the sub-Alpine and Alpine zones of the Tatry Moun- 
tains are presented in tables XVI and XVII. Data taken under 
consideration in the two tables are: 1. season, 2. time of dura- 
tion of seasons, 3. plants often visited by the bumble-bees, 


Sub-Alpine Zone 


Table XVI 


Plants Kind of 
: : Sexual 
Season Duration Main plants rarely food imi Remarks 
visited taken € 
C densis ; ; 
ist, | End of March e an Setar D. terrestris L. and B. pratorum L. 
die Ist. half of Petasites glabratus Salix only 99 appear first. Then B. hortorum L. 
April ORE: and then other species. 
2nd |224. half of Ap-| Primula elatior L. dnas nectar, Full flowering of Crocus scepusiensis 
&| gig, | ril— Ist. half | Vaccinium myrtil- x: Lp | rarely} — 99 RCHB. and Petasites glabratus BORB. 
E of May. lus L. ee pollen All Bombus LATR. species on flight. 
n 
Full flowering of Primula elatior L. 
ond Mar be 5 En and V. myrtillus L. At the end of 
Spring m 7 V: myrtillus L. Gentiana nectar this period 99 appear. B. terrestris L. 
proper 8 3 T Lamnium purpu- clusi PERR. and  |99 and 99 aud Bo mosténcatus erst bie 
un 
reum. L. et SRNG. pollen through Primula flowers, B. hortorum 
L. does not visit V. myrtillus L. 
: nectar x 
Early dune Rubus ideus L. and |o and 99 V. myrtillus L. flowering on shady 
ammer V. vitis idea L. pollen : slopes, especially when Spring is late.. 
Aconitum 
Carlina acaulis L. 
Trifolium 
° 5 d Jn July females and young queens 
Š Pedicularis appear. Aconitum = Gentiana bi- 
en July Geramium Calluna nectar 99 JE ` by 2 
proper August Cirsium | vulgaris L. and 99 ee Ta E. EA 5 | pe 
Carduus : Poligonum | pollen dd nn 2 y y ue 
Alectrolophus L. Jn August Gentiana asclepiadea 
Campanula- L. visited by 99 and g4 of B. hor- 
Gentiana asclepia- | ZE : 
dea L. 
Delphinium — 
Aconitum i 
Early Calluna vulgaris L. nor 10000 
à autumn | September Cordus and and dd 
g Cirsium pollen 
5 End of Sep- z 
> tember md M and dd perish. Females start to 
October hibernate. 


Acta Zool. Cracoviensia — M. Dylewska po str. 184 


185 


Trzmiele i trzmielee w Tatrach Polskich 


49 


ueprod 1equreg dog > 
‘ystied | PP pue pue DNSUNLT DUNND)I jo Suruurgoq uumny | S 
Pe pue dd Ioequreqdog-pru uj | dd “ds | deacon | una of tung oo T pue jsngny Speg : 
P]]aunig tun vue diga q en 
Pe pue vented wunuobyog (A T : Qourumg E 
"Amp Jo Fey "pug oq) ge LE mm pue UNO. DU Amp amem |F 
1€v39eu.|. unpuy wnarasro dua g ® 
° ‘TT SNIDPL snqnor 
-1eodde Hood uA A1odoad 
SISĄIOM SI] 9un Jo puo 914 Jy oo pue oó) pur p. O d at Sunds 
1e909u 
i = w 
uojrod ounf "AID a 
óó pue MEE sn] iut A Jo Suruurgoq "puc do 
1e9o9u 
55 1e909U DOME "TI SUNDIÐ ouo ACN a 
OJ ust] POPISTA 
SYILWOY jenxog Po K[orer ' syuejd . wrew uon van(q uoseoc 
JO puy SPURT I 


IIAX 


euo7 oeurdry 
SER 


Acta Zoologica nr 5 


186 M. Dylewska 50 


4. plants rarely visited, 5. kind of food taken, 6. observed sexual 
forms, 7. remarks regarding detailed data of the occur- 
rence of bumble-bees, their nourishing and the flowering of 
plants. : : E 

The plants presented in tables XVI and XVII can be di- 
vided into two groups. To the first one belong spring plants, 
flowering in masse and successively, which are the main nou- 
rishing plants (they are visited by all or almost all bumble- 
bee species). These are: 1. Crocus scepusiensis RICHB. and 
Petasites glabratus BORB., 2. Primula elatior L., 3. Vaccinium 
myrtillus L. The second group comprises the summer and, 
autumn plants, visited by various species and various sexual 
forms of bumble-bees, belonging to families: ` 


Geraniaceae Saxifragaceae 
Campanulaceae Caryophylaceae 
Labiatae Primulaceae 
Rosaceae Boraginaceae 
Papilionaceae Caprifoliaceae 
Tubiflorae Dipsaceae 
Ranunculaceae Liguliflorae 
Eriaceae Liliaceae 
Gentianaceae Cruciferae 
Scrophulariaceae 


It follows from this- list that the bumble-bees visit the 
majority of flowering plants of the Tatry Mountains. They 
chose these which are flowering en masse. The importance 
of bumble-bees as pollinating insects in comparison with other 
Hymenoptera is in the Tatry Mountains very great since they 
are quantitatively very richly represented, whilst from the 
remaining Aculeata not only a few species but first of all a small 
number occurs in the Tatry Mountains. The bumble-bees are 
especially important as pollinating insects in the spring when 
there are still few butterflies (Lepidoptera) and Diptera. In 
addition the bumble-bees, being social insects visit flowers not 
only to feed themselves but also in order to store food (Prr- 
TIONI 1942, SKORIKOV 1923) belong to the most important 
pollinating insects in the Tatry Mountains. 
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2. The development stages of the bumble-bees 
in the Tatry Mountains, Podhale and the Polish Lowland 


In the development cycle of bumble-bees several stages 
can be distinguished on ground of the descriptions of their 
life (KRUGER 1907, HorrER 1882) (Table XVI and XVII). 
These stages are: ; ; 

1. the waking up of females and drinking the nectar, 

2. the collecting of pollen and nectar (production of wax 

and feeding of young, : 

3. the appearance of young workers, 

4. the dying off of males and workers, 

5. the hibernation of queens. 

The above mentioned stages take place in different alti- 
tudes in Poland in time given in Table XVIII. 


Table XVIII 


Area Stage 1 | Stage 2 | Stage 3 | Stage 4 | Stage 5 

Lowland | mid-March | April May End of | November 
June 

Zone I End of ą End of 9 ą 
(Podhale) March May : 
Sub-Alpine | Beginning | End of | Beginning | lst. half | Ist. half of 

Zone of April May of June of July | October 

Alpine 2nd. halt June End of July 2nd. half of 

Zone of April June September 


The dates presented in Table XVIII are given for early 
spring. Because of a late spring in 1955 stage 1 took place 
in the sub-Alpine zone only in the first fortnight of May. It 
follows from the data in this table that there is a difference 
of about a fortnight between the respective development 
stages of bumble-bees in the Lowland, Podhale, the sub-Alpine 
and the Alpine zones of the Tatry Mountains. In the spring 
the cycle starts earlier in the Lowland and the bumble-bees 
earlier attain their aim: the producing of young queens and 
males. The marriage flights take place here during July and the 
life period is extended to November, providing there are no 

4* 
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frosts during October. In the mountains on the other hand the 
young queens and males occur only in July and in this month 
as well as in August the marriage time of the bumble-bees 
occurs. The males and workers are observed in the Tatry Moun- 
tains still only in September; thus the life period is there three 
months shorter than that in the Lowland. But six and someti- 
mes five warm months in the mountains are, however, quite 
sufficient to complete the whole development cycle of the 
bumble-bees. 


3. The correlation of the development stages of bumble-bees to the succession 
of flowering of plants in the Tatry Mountains 


The awakening of bumle-bees in the spring takes place 
simultaneously with the appearance of first plants (Table XVI 
and XVII) since the same factor, viz. the melting of snow cor- 
 respondingly high temperature cause the starting of life period 
in the world of bumble-bees as well as plants. In the Tatry 
Mountains the first bumble-bees are observed on Crocus sce- 
pusiensis RCHB., (Table XVII), on which the females, hungry 
after hibernation drink the nectar. During the flowering of 
Primula elatior L. the females very rarely start to collect 
the pollen. Therefore one may suppose that the outer nest 
is already built and the forming of the first wax cell commen- 
ces. The intensive collecting of pollen takes place at the time 
of flowering of Vaccinium myrtillus L. that time therefore 
the extention of the inner nest and the feeding of young deve- 
loping workers takes place. Thus the three spring divisions, 
the period of flowering of C. scepusiensis RCHB. (przedwiośnie), 
the flowering of P. elatior L. (pierwiośnie) and spring proper 
mark the three stages of development of bumble-bees. Between 
these divisions and the mentioned stages a close correlation 
oceurs. 

At the end of the spring and at the beginning of the summer 
the first workers leave the nests. At that time the flowering 
of Vaccinium myrtillus L. comes to an end in the Tatry Moun- 
tains. The mountain slopes begin to be covered with abundant 
plants on which next generations of workers, young queens 
and males find their food. The most numerous occurrence of 
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bumble-bees is therefore closely connected with the period of 
rich vegetation in the summer. 

The dying off of the world of plants and bumble-bees is 
caused by the first autumn frosts. The seeds, bulbs, rhizomes 
and the young inseminated queens of bumble-bees are hidden 
- underground, whilst the males and workers not needed any 
more perish with flowers on which they still found some food. 


4. The resistance of bumble-bees to the montane climate 


Of all Hymenoptera the bumble-bees their are at best in the 
mountains. This is proved by the fact of their abundant oc- 
currence in the Alpine zone and the small number of other Hy- 
menoptera species. 

So as all Hymenoptera the bumble-bees are sensitive to the 
wind. At the time of strong, and particularly cold winds, when 
Hymenoptera almost do not fly at all, one can, hovewer, find 
on flowers not numerous bumble-bees, first of all B. terrestris L. 
and B. pratorum L., i. e. these which occur first in the spring. 
In September during a hurrieane I was inding on Kasprowe 
Uhrocie (1750 m. over sea level) specimens of males and workers. 

During a cold and rainy, and for bumble-bees famine year 
1955 the workers were leaving nests in Dolina Gąsienicowa 
(1650 m. over sea level) even in dense fog. Neither a shover 
prevents hem from collecting food; that I have observed in 
the Tatry Mountains several times. 

The bumble-bees in the Tatry Mountains are already active 
at 8? centigrade (e. g. Beskid-zone V); at lower temperatures 
the bumble-bees rest on plants or stones in a stupor unable 


to fly; they aer awakened by warmer gusts of wind or by .- 


sunshine. 

The observations presented above show that due to a high 
resistance to the low temperature, wind and humidity the 
bumble-bees in the Tatry Mountains have much more time for 
active life than other Hymenoptera and therefore their fauna 
is so abundant in mountains and in the far North. 
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STRESZCZENIE 


Grupa trzmieli (Bombus LATR.) i trzmielców (Psithyrus LEP.) 
nie była dotąd szczegółowo badana w Tatrach Polskich. W opu- 
blikowanych wykazach (A. WIERZEJSKI 1868, 1874, J. ŚNIE- 
ŻEK 1910, J. NOSKIEWICZ 1920) podano dla Tatr Polskich i Pod- 
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hala 14 gatunków trzmieli i 4 gatunki trzmielców. Moje bada- 
nia podjete w ramach zespolowych prae Instytutu Zoologiez- 
nego P.A.N., Oddzialu w Krakowie, poszerzyly ten wykaz 
do 20 gatunków trzmieli i 7 gatunków trzmielców. (Tabela I 
oraz wykresy I do IV). 

W szczegółowym wykazie gatunków podałam odmiany 
barwne (morpha i forma), miejsca znalezienia, daty połowu, 
formy płciowe oraz rośliny, na których odławiałam poszcze- 
gólne gatunki. Dane te zgrupowałam pod numerami od I do VI, 
które oznaczają piętra roślinne w Tatrach Polskich (str. 3). 

Dla gatunku Bombus pyrenaeus PER. opisałam nową odmianę 
barwną m. afasciatus nov., różniącą się od znanych już z Tatr 
Polskich m. pyrenaeus PER. i m. tenwifasciatus PITT. bra- 
kiem żółtych włosów na pierwszym i drugim tergicie, lub po- 
siadającą tylko nieliczne żółte włosy na podstawie pierwszego 
tergitu. 

Z podanych 20 gatunków trzmieli 17 stwierdzono w obrębie 
Tatr (Tab. I) Z tego tylko 4 gatunki (B. pyrenaeus PÉR., 
B. pratorum L., B. terrestris L. i B. mastrucatus GERST.) są 
pospolite. Ponadto częste są w Tatrach Polskich: B. hortorum L., 
B. lucorum L., rzadkie zaś: B. agrorum F., B. hypnorum L. 
i B. lapidarius L. Pozostałe gatunki występują bardzo rzadko. 
Ilość trzmieli występująca w poszczególnych miejscach zależy 
od ilości kwitnącej roślinności, a nie od wysokości i od wiel- 
kości badanego obszaru. Dlatego też na północnych zboczach, 
w gęstym borze reglowym i w kamienistych dolinach ubogich 
w roślinność nie ma prawie zupełnie trzmieli. Z tego samego 
powodu Tatry Zachodnie są bogatsze w faunę trzmieli od uboż- 
szych florystycznie Tatr Wysokich. Wśród niezwykle rzadkich 
na badanym terenie gatunków trzmielców en były 
Psithyrus distinctus PER. i P. silvestris (LEP.). 

Sklad procentowy gatunków nalezacych do Badanyeh grup 
zmienia sie w Tatrach wraz z wzrastającą wysokością nad po- 
ziomem morza. (Tab. III). Najpospolitsze w Tatrach gatunki 
B. pratorum L. i B. terrestris L. przeważają ilościowo nad 
B. pyrenaeus PÉR. w reglu dolnym. Natomiast w piętrze alpej- 
skim stosunek ten jest odwrotny. 

Z pośród 17 gatunków trzmieli Tatr Polskich 9 gatunków 
nie znaleziono dotąd ponad obszarem reglowym. Trzmiele 
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znane z pietra kosodrzewiny, hal oraz turni (tylko P. pyrenaeus 
PER.) podzielilam na takie, których ilość wzrasta wraz z wyso- 
kością (B. subterraneus L., B. pyranaeus PER. i B. mastrucatus 
GERST.) oraz na posiadające w miarę zwiększania się wyso- 
kości coraz mniej przedstawicieli (B. hortorum L., B. pratorum L., 
B. terrestris L.). 

Wysokościowy zasiąg gnieżdżenia sie poszczególnych ga- 
tunków trzmieli w Tatrach Polskich nie jest znany; ja podaję 
jednak (tab. V.) kilka miejsc w Tatrach, gdzie znalazłam 
parę gniazd trzmieli. Jednakże stanowiska samców w poszcze- 
gólnych strefach roślinnych można uważać równocześnie za 
miejsca gnieżdżenia się danych gatunków, ponieważ samce 
nie odlatują daleko od gniazda (A. HAAS 1946, 1948, 1949, 
A. FRANK 1941). Stąd więc przyjmuję, Ze 1. w piętrze kosodrze- 
winy kończy się zasiąg gnieżdżenia: B. hortorum L., B. elegans 
PANZ., B. terrestris L., B. lucorum L.; 2. w piętrze hal można zna- 
leźć gniazda tylko B. pratorum L., B. pyrenaeus PÉR. i B. mastru- 
catus GERST.; 3. gatunki trzmieli gniezdzace się w strefie alpej- 
skiej są najpospolitszymi gatunkami tatrzańskimi; 4. robotnice 
i samice występują o jedno piętro roślinne wyżej niż samce 
tego samego gatunku; 5. B. pratorum L. i B. mastrucatus GERST. 
mogą być znalezione w piętrze turni, ponieważ samce tych 
gatunków stwierdzono w piętrze hal. 

Z trzmielców stwierdzono w piętrze alpejskim: P. distinctus 
PÉR., P. silvestris (LEP.) i P. quadricolor LEP. pozostałe gatunki 
mogą występować również ponad granicą lasów, gdyż tam 
gnieżdżą się ich żywiciele. 

Trzmiele i trzmielce nie są jedynymi żądłówkami ( Aculeata ) 
strefy alpejskiej Tatr; w publikowanych materiałach znajdują 
sie 4 gatunki os (Vespa norvegica F., V. silvestris SCOP., V. saxo- 
nica F. i V. rufa L.), Andrena lapponica ZETT. schwytano w pie- 
trze kosodrzewiny oraz Apis mellifica L. z piętra hal. 

W Tatrach Polskich i Czechosłowackich występują naj- 
prawdopodobniej te same gatunki trzmieli i trzmieleów. Na- 
leżą one głównie do następujących grup zoogeograficznych: 
palearktyczne (4 gatunki), europejsko-syberyjskie (13 gatun- 
ków), europejsko-mediterranejskie (2 gatunki), europejskie 
(2 gatunki). Pozostałe 4 gatunki (B. elegans PANZ., B. mastru- 
catus GERST., B. pyrenaeus PÉR. i P. meridionalis LEP.) sẹ to 
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elementy górskie rozsiedlone poza Tatrami we wszystkich . 
górach Europy Środkowej łącznie z Kaukazem. 

Porównanie skladu gatunkowego trzmieli i trzmielców 
w Tatrach, Karpatach, Sudetach, Górach Bałkańskich i w Alpach 
podałam na tabelach X— XIV. Wynika z nich, że Tatry mają 
najuboższą faunę trzmieli i trzmielców z wymienionych wyżej 
pasm górskich, ponieważ wszystkie gatunki tatrzańskie (za 
wyjątkiem B. distinguendus Mor., który nie występuje w Gó- 
rach Bałkańskich) znane są również z pozostałych gór Europy 
Środkowej, natomiast brak w Tatrach 17 gatunków trzmieli 
i trzmieleów. Są to: 1. gatunki pontyjskie, pontoturkmeń- 
skie i wschodnio mediteranejskie, oraz 2. gatunki górskie 
i borealno-alpejskie. Granice rozsiedlenia ku północy wyżej 
wymienionych elementów zoogeograficznych przebiegają na 
południe od Tatr. Zasięg rozsiedlenia gatunków  zaliczo- 
nych do grupy 1. obejmuje część Alp, Góry Bałkańskie, Alpy 
Transylwańskie i Ukrainę, zaś grupa 2. rozsiedlona jest 

tylko w Pirenejach, Alpach i Górach Bałkańskich. 
Ubóstwo trzmieli i trzmielców w Tatrach jest spowodowane 
położeniem geograficznym tych gór, są one bowiem najzimniej- 
szym pasmem górskim Europy Środkowej. Brak wielu gatunków 
górskich i borealno-alpejskich tłumaczy się tym, że są one 
związane z rejonem śródziemnomorskim. 

Mimo ubóstwa gatunkowego trzmiele należą po muchów- 
kach (Diptera) do najpospolitszych owadów odwiedzających 
kwitnące rośliny w Tatrach. Bogactwo ilościowe roślin tatrzan- 
skich niewątpliwie wpływa na ich bujny rozwój. Wiosną wielkie 
przestrzenie w Tatrach pokrywają się kolejno kwitnącymi: 
1. Crocus scepusiensis RICHB., 2. Primula elatior L. i 3. Vacei- 
mum myrthilus L. Rośliny te wyznaczają trzy pory wiosenne 
w Tatrach: przedwiośnie, pierwiośnie i wiosnę. Latem odwie- 
dzają trzmiele większość roślin kwiatowych Tatr. 

W cyklu rozwojowym rodziny trzmielowej wyróżniłam 
następujące etapy: 1. budzenie się samicy i picie nektaru, 
2. zbieranie pyłku i nektaru (produkcja wosku i karmienie 
młodych larw), 3. pojawienie się młodych robotnic, 4. wylot 
z gniazd młodych samic i samców (pora godowa), 5. zamieranie 
samców i robotnic, 6. sen zimowy matek. Etapy te rozpoczy- 
nają się wcześniej na Niżu Polski, bo już w połowie marca, 
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a nastepnie z okolo dwu-tygodniowymi opöznieniami na Pod- 
halu, strefie podalpejskiej i alpejskiej Tatr. W zwiazku z tym 
na Nizu juz w ezerweu trzmiele maja pore godowa, a w Tatrach 
dopiero w lipcu. Jednakże życie aktywne trzmieli kończy sie 
na Niżu znacznie później (listopad) niż w Tatrach (wrzesień), 
w związku z rozpoczynającymi się mrozami. 

Etapy rozwoju rodziny trzmielowej są związane z okre- 
sami kwitnienia roślin w Tatrach, ponieważ te same czyn- 
niki (topnienie śniegów i odpowiednio wysoka temperatura) 
powodują rozpoczęcie się obu cyklów. Pierwszy etap rozwoju 
rodziny trzmielowej wypada na przedwiośnie, drugi na pier- 
wiośnie a trzeci na wiosnę. W lecie występujący najliczniejszy 
rozwój trzmieli wiąże się Ściśle z bogactwem roślin, które za- 
kwitają wtedy na zboczach i w dolinach górskich. 

Bujne życie trzmieli w Tatrach uwarunkowane jest również 
odpornością tych owadów na działanie klimatu górskiego. 
Trzmiele bowiem najlepiej ze wszystkich pszezowatych (Api- 
dae) znoszą działanie silnych wiatrów, stosunkowo niskiej tem- 
peratury (8°C), mgłę i deszcz, i dzięki temu mają więcej czasu ` 
na życie aktywne w Tatrach niż inne pszezowate. 


PESIOME 


Paspa6orky daynum mmerei us poma Bombus LATR. u Psithyrus 
LEP. Tarp Ilorbckax a Hagara B paMax KOJJeKTHBa ACCIETOBATEJLEŃ, 
opramusomagHoro- OT8eroM 3oozormuecxoro Uncrutyta II. A. H. p Kpa- 
xoBe. B woeit paóore s yara, kpome repparopam lloxbegzgx Tarp, 
Takie paiioH mpemropusit, kak Okalbie m Morate. 

V3 ormeueHHBIx 20 Bu1oB mmeneii, 12 BHAOB nalüensi MHOTO B pa- 
itoge. Tarp. KoxmueerBo muelrefi, BkIcryrapiiAx B MecTax MOHX CÕOPOB 
B Tarpax, BABACHT OT KoAmyecTBa MBETYyIMMX paoremui, a He OT IIOJO- 
KEHHA NAHHOTO MECTA HAI YpoBHeM MODS H OT p33MepoB HCCJeJLyeMoro 
pationa. Ilpa 5ToM, B cyóarbnnńckof 30He, yame Bcero BeTpeualoTOs 
B. pratorum L.n B. terrestris L., a B 3oge axpuudtekolt — B. pyre- 
naeus PER. Ocraxbubre BABI BCTpedaloTOS 3HAUMTEJIBHO pese. 

Pacupegexenne rHe3m niwejeit Ho oTHomreHui E YPOBHIO Mops, BOJOJ- 
CTBHe OTCyTOTBHS JOCTATOWHBIX TAHHBIX O MecTax THe3JOBUIL, s ompejte- 
JALA HO pacceJleuHm CAMMOB HAN ypoBHeM MODA, TAK Kak OHM, Kak 
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H3BeCTHO, He OTJySAl0TCH JlAJeKO OT THesa. Buarogapsü ƏToMy MogHo 
UpAHATb, YTO B adbuulickoli 30He Tarp rHeSysTOes coJegylonne  BHJBI: 
B. elegans Panz., B. terrestris L., B. pratorum L., B. lucorum 
L., B. pyrenaeus PÉR., P. distinctus PÉR., P. silvestris (LEP.), 
P. quadricolor LEP. u P. rupestris L. š 

B lloaserux m WexoczoBamkux Tarpax BerpeuamTOs Tome BHABI MMe- 
Jeñ. IIpmmayurexar onn s 22 Bujaw, mmpoko pacceJleHHBIM B Espone 
H K 4 BUJAM aJbHmufickuM, BeTpeyammunch B ropax Cpemneñ BBponpr 
u KaBkasa. OyHako B HeKOTOpBIX Apyrux ropax Cpemneñ Empomns 
(KapmaTb, Cygzerst, Ausıısı u DBadkagckme ropst), KpoMe BUB, BCTpe- 
yaomuxcd B Tarpax, xuByT eme 18 nujjn mMeref. 9TO BUĄBI, npuua)- 
Jexalrue K MOHTHÄCKON, IOHTOTYPKMEHCKOÄ M BOCTOYHO cpetuseMmHo- 
Mopckoń dQayHe, apea.ı paccedeHusd KOTODBIX OXBATBIBaeT YacTb ABI, 
DaaxamHoKuii mouyoerpos u Yxpammy, Kpowe Toro BHABI, TPHHAAIEKAIIME 
K ropaoń Payne, Tak Ha83brsaewBre 6opeo arbrniickue BAJM, CBABAHHEBIE 
€ Cpegmn3eMHOMODCKMM apeaJow. 

Jimera waxogaT B Tarpax ÓarompusTHbre yCJOBHS JIA cBoero pa8- 
BATHA, 0 46M CBHJIeTeJECTByeT HX wHcJenHoe ÓOTATCIBO, TECHO CBA- 
gaHHoe c OorarcrBom (plopbr Tarp m mHMMyHHTeTOM HO OTHOMEHNIO 
K aubIHiüekowy KiuMary (xerawr mpu Temmeparype S9I[., cumbHom 
BeTpe, TyMàHe H METKOM Jonze). ; 

I[akr pasBaraa muejuHofi cembu, KoTopsIä A 1ogeduia Hà T 9TAI0B 
(1. ILpo6yxreume camok m marasme HeKTopom, 2. coóupauue NBeTouHof 
ILBLIBIIB H HeKTapa — BBIAeJKà BOCKA H KOPMIEHNE IIepBBIX IMYAHOK, 
3. IIOABJIeHHe MOJOJIBIX pa6orHult, 4: BBIJeT 43 THE3ĄA MOJOJIBIX GAMILOB 
H CAMOK — ÓpaqHubiË repnoq y WMedeli, 6. ormupanue caMNOB M pa- 
GOTHAM, 0. BHMHAA CHATKA CAMOK), HaYMHaeTCA irpu6namTeJ5Ho HA 
OĄMR MECAI paHbIre Ha HABMEHHOCTH IIOIBMM, yem B Tarpax, konen 
NZKIA Hà HHSMeHHOCTH 3aBeprraeTeg B KOHHe OKTAÓPA, B TaTpax xe, 
B KOHE CeHTAOPA. OTAIIbI 9TOTO MAKA TECHO CBA3AHKI C TpeMA BpeMe- 
HàMM rola: Becenuuw (1—-3 5rankr), xerHmw (4 Bra) m OCEHHHM 
(5 eram) i | ; 
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